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Underground Substation In the Sayreton Mines in 
Alabama. , 


250-Horsepower Induction Motor Driving Ventilating Fan, 


Montour Coal Mine, Cowden, Pa. 


Electricity in Coal-Mining Operations 


Factors Governing Selection of Electrical Equip- 
ment — Comparisons of Alternating and Direct 
Current — Advantages of Central-Station Service 


By FRANK HUSKINSON 


Chief Electrician, 


Rocky Mountain Fuel Company. 





This is one of a series of articles dealing with electric power applied to the numerous phases of coal-mining oper- 


ations, including surface and underground haulage, 


also gives interesting facts relative to changing from the isolated power plant to central-station service. 


mine lighting and telephone systems are also given attention. 


drilling, undercutting, pumping, signaling and coal handling. The series 


The questions of 





critical situation last winter and which holds 

forth no promise for better conditions in the 
immediate future has given decided impetus to the sub- 
ject of electrical operation of mines. It is now gen- 
erally recognized that electricity is indispensable for 
the many mining operations that were formerly per- 
formed either manually or by steam power and the 
much greater speed possible with electricity is only one 
of the many important advantages. 

From an engineering standpoint the applications of 
electric power to coal-mining operations have kept pace 
with the electrical progress in other industries. This 
power is utilized in undercutting, transporting, hoist- 
ing, ventilating, pumping and in tipple and other out- 
side machinery operating. In the last few years there 
has been a marked advance in the adaptation of electric 
power to coal-mining and coal-handling equipment, 
and the success attained in this direction has made the 


Te serious shortage of coal which caused such a 





power problem all the more important. Very natur- 
ally, the progress in electrifying coal mines resulted in 
the building of many isolated steam-driven electric 
plants, fuel costs at the mine being very low, and in 
most cases the mines, in the early years of their oper- 
ating, were not within reach of central-station service. 

While the modern tendency is in favor of adopting 
central-station power, for reasons of economy and effi- 
ciency, the development and proving-out of such mod- 
ern equipment as the electric locomotive, hoist, coal- 
cutter and motor-driven pumps were’ accomplished un- 
der power conditions created by the isolated plant; 
likewise the electric signal systems and electric shot- 
firing. There are, therefore, some facts of interest 
concerning the equipment and operation of such plants. 


Coat-MINnE Power PLANTS. 


Mining service, admittedly, imposes upon electric 
generators the most severe usage of all in the general 
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field of power demands. One instance of the severity 
of duty required is exemplified in the case of a gener- 
ator supplying power to operate mine locomotives, for 
which frequent, instant changes, ranging from no load 


to full load, and often an overload, are necessary. Ca- 
pacity for the endurance of heavy loads and overloads, 
suddenly applied and continued through a long period 
of time, then, is a requisite of a heavy-duty generator 
in a coal-mine power plant. 


Power in such plants is supplied at voltages ranging 
from 250 to 500. That is, for a 250-volt system a 
voltage of 300 is generally carried at the power house ; 
and for a 500-volt system the power-house pressure is 
usually 550 to 575 volts. Generators for this service, 
as a rule, are compound-wound, making it possible to 
increase the voltage of the machine as the load in- 
creases, so as to keep the voltage constant at the place 
where power is applied at a distant point in the mine. 
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third day at a mine where I had taken charge I found 
that the engine had burnt out the babbit on the slides. 
The engineer had been using linseed oil by which all 
the oilways were gummed up, allowing the bearings to 
wear ; he also had used lard oil instead of cylinder oil, 
and upon removing the piston from the cylinder I 
found the rings cut and in pieces, and the piston-head 
had to be replaced. This is merely an example of the 
expensive inefficiency at some of the coal mine plants. 


Tue IsotaTtep Power PLANT VERSUS CENTRAL- 
STATION SERVICE. 


Where central-station power is employed the in- 
stallation of substations on the mine premises, both on 
the surface and underground, results in reducing the 
expense for feeder lines. Alternating-current power 
for mine operations is preferable to that of direct cur- 
rent by reason of the flexibility of the former in sup- 


Electrically Operated Shortwali Coal Cutter—The Sumping Cut. 


Many coal mines of the ordinary size, to which 
power is supplied from their own electric plants, use 
direct current; and where there are two or more gen- 
erators in one power house they are operated in par- 
allel. In such cases the generators should be similar 
in design, construction and characteristics in order to 
secure satisfactory results in parallel operation. 

However, at the rate at which central-station serv- 
ice is supplanting that of the isolated power plant at 
coal mines, it is safe to predict that in a few years 
plants of this character will represent a relic of the 
past. 

Among the disadvantages with which operators of 
the isolated’ coal-mine power plants have to contend is 
the bad quality of water for boiler use. This entails 
high expenses for cleaning the boilers and replacing 
the tubes. Another is the inefficient kind of help ob- 
tainable at most of the coal mine plants. A good illus- 
tration of the damage to machinery caused by an in- 
competent stationary engineer may be cited. On my 





plying it at any voltage desired by means of transform- 
ers. In coal mine work the use of energy as alternat- 
ing current is found most adaptable excepting in heavy 
haulage for which no practicable means has been de- 
veloped for employing it. 

In the earlier days of using electric power at coal 
mines it was considered that low cost of fuel, simple 
apparatus, cheap labor and a cheap grade of buldings 
were controlling factors in the cost of power. As a 
matter of fact, fuel at the mine was supplied at low 
cost; but its value should be figured at the price at 
which it could be sold. In some cases there was no 
water at the mines and a supply had to be hauled in 
railroad tank cars for boiler use; this was necessarily 
expensive. At other mines the water available was 
bad for boilers, causing corrosion, pitting and foaming, 
and producing scale. All this caused heavy expenses 
for repairs. In purchasing boilers, engines and gener- 
ators the first cost usually outweighed considerations 
of operating efficiency and economy. 
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Surface Substation at Coal Mine. 


Also, in the earlier installations of electric power in 
coal mines, direct-current energy was almost exclu- 
sively used. In some cases this power was used for 
underground work only, the ventilating fans being 
steam-driven. It was usual, in such cases, to install a 
separate boiler to supply steam for the fan engine if 
the main power plant was a long distance away. An- 
other reason for this was that at some mines the power 
plant operated only during day time; as a ventilating 
fan is required to run 24 hours per day, it was neces- 
sary to provide other power for the fan, and this extra 
power was often made available for shop work. 

But the coal mine operator, in the past few years, 
has come to regard the purchase of central-station 
power as much more satisfactory than to produce his 
own power. Experience has shown central-station 
service to be reliable as to continuity of service, and 
more economical when operating costs and mainte- 
nance of an isolated plant are considered. Another 
consideration that inclines the operator strongly to cen- 
tral-station service is that it places the responsibility for 
delivering efficient and continuous power in the hands 
of a concern whose business is to produce and distrib- 
ute power, and relieves him of the worry and hazards 
of running a power plant. 

Some facts may be of interest concerning a change 
made from a certain mine’s isolated plant to central- 
station service. The change was accomplished with- 
out difficulty and with very little delay. The direct- 
current generators in the mine plant were disconnected 
from the engines by which they had been driven, and 
were belted to two new 2300-volt alternating-current 


Coal Cutter, With D. C. Motor, 10-Foot Cutter Bar, Dante, Va. 
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View Showing Coal Mining Substation, Material Hoist, Fan 


House, and 6-Ton Gathering Locomotive. 


synchronous motors which were installed directly in 
front of the discarded engines, thus making two motor- 
generator sets for converting alternating to direct cur- 
rent. Those motors, of course, were driven by energy 
from the outside central-station source. This arrange- 
ment enabled the operators to continue using their di- 
rect-current motors in the mine and above ground with 
outside alternating-current power. 

The central-station power, as alternating current, 
was transmitted to the mine’s three outdoor transform- 
ers at 44,000 volts, 3-phase, 60 cycles, from the power 
station 40 miles away. This voltage was transformed 
down to 2300 volts. In the top of the transformer 
tower there was placed a set of high-tension switches, 
with a set of fuses at the center of the tower. The 
connection was such that any one transformer might be 
cut out and the service continued on the other two. In- 
side the power plant the direct-current switchboard 
equipment was moved from the wall far enough to 
give room for oil switches and other apparatus that 
were needed. Three new panels were placed on the 
old switchboard for controlling the alternating-current 
power. 

In the use of central-station power, generally, the 
substation equipment consists, in some cases, of a 
motor-generator set, in others a rotary converter, and 
at some mines it may consist of a combination of both. 
Where there is a long distance between the surface 
substation and the end of the line underground it has 
been found that a considerable amount of copper was 
required, and even then the drop in voltage was. so 
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great as to make it impossible to operate an electric 
locomotive, or electric motors. The remedy was to 
locate a substation underground at a central point to 
reline and boost the voltage. Usually the transmission 
lines to underground substations are run through a 
bore hole directly to the station. The voltages trans- 
mitted to those stations are usually 2300 and in some 
cases higher. 
INCREASING Use oF ALTERNATING CURRENT. 

The advent of central-station service at coal mines 
has resulted in the much increased use of alternating- 
current motors for electric drive, both underground 
and on the surface. They have been found especially 
satisfactory for operating underground hoists, pumps 
and coal-cutting machines. In this work the chief ad- 
vantage of using alternating current is that power 
through the transformers may be obtained at any num- 
ber of different voltages to conform to the require- 
ments of the machines being driven. The use of alter- 
nating-current motors for coal-mining hoists seems to 
be increasing. A typical installation might be cited of 
a 225-horsepower motor, running at 440 volts, speed of 
450 revolutions, gear-connected to a hoist ; also, that of 
a double-drum hoist, driven by a 500-horsepower, 440- 
volt motor, having a speed of 250 revolutions. As 
illustrating the adaptability of this kind of power for 
coal hoisting, attention may be called to the case of 
converting a first-motion steam hoist to electric drive, 
by connecting it to two 165-horsepower, 440-volt induc- 
tion motors through gear transmission. That is, two 
motors were coupled onto the same shaft. Installa- 
tions such as the last-named may be seen at numerous 
mines. 

Alternating-current motors are getting to be much 
used in operating mine-drainage pumps of both the 








1800-Horsepower Motor Driving a First-Motion Double Cylin- 
drical Hoist, Orlu Mine, Butte, Mont. 


centrifugal and plunger types, and have been found 
satisfactory. Herewith are presented illustrations of 
electrically driven station pumps in coal mines. 

With the adoption of alternating-current power 
from central-station plants has come the underground 
substation in mines, making possible the greater effi- 
ciency of power at hoists, pumps, ventilating fans and 
undercutters which are operated at points some dis- 
tance from the surface station, by affording a more 
constant voltage. 

The use of alternating current to drive electric 
locomotives for underground haulage, thus far, has 
not proved equal to that of direct current. The writer 


knows of several small mines at which light-capacity 
three-phase, alternating-current locomotives have been 
In such cases, how- 


installed for haulage purposes. 
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ever, no direct-current power was available. In the 
use of the three-phase, alternating-current locomotives, 
two trolley poles are used and the rails constitute the 
third line. 

At mines where alternating current is adopted the 
standard frequencies are 25 cycles and 60 cycles. Most 
central-station power is 60 cycle, the 25-cycle current 














Underground Substation in Colorado Coal Mine. 


being confined mostly to those mines that previously 
operated their own power plants. 





GOVERNMENT ESTABLISHES DIVISION 
OF ENGINEERING. 


Government supervision of employment for tgch- 
nical men has been inaugurated by the United States 
Employment Service, through the establishment of a 
Division of Engineering, with A. H. Krom, of Chi- 
cago, formerly secretary of the American Association 
of Engineers, as director. Mr. Krom is a graduate 
of the School of Electrical Engineering, Purdue Uni- 
versity, and for the past eight years has been actively 
engaged on utility development and promotional work. 
Recently, he was engineer in charge of the Chicago 
office of the State Public Utilities Commission of 
Illinois. ; 

War demands on the engineering profession have 
caused a shortage of men with mechanical designing 
experience and those with practical experience in 
chemical engineering. The professional organizing 
mediums reach less than 20 per cent of the estimated 
300,000 technical men in the country. This is not a 
satisfactory arrangement for war times. All the tech- 
nical men of the country must be reached and those 
with technical experience must be registered so they 
will be available. The advantages of such a govern- 
mental registering and systematizing of employment 
will be apparent at once to the engineer. Greater 
engineering is needed to win the war and the Govern- 
ment demands unity and efficiency in the technical 
profession to assure early victory. The highest effi- 
ciency is obtained through practical organization. The 
service will be started through the office of the Direc- 
tor of Engineering, 29 South La Salle Street, Chicago. 





COPPER ORE IMPORTATIONS ARE RE- 
STRICTED. 


The War Trade Board has revoked all licenses for 
the importation of copper ore from all countries ex- 
cept Cuba. The purpose of the revocation is to restrict 
importations to copper matte and high-grade concen- 
trates, relieving shipping of providing tonnage for the 
bulkier crude ores. The countries affected principally 
are those of South America and Mexico. 









































July 6, 1918. 





5 


Central Station and Industrial Electric 


Heating Load 


Third and Last Installment of Article Dealing With 
the Vast Opportunities of Industrial Electric Heating as 
Source of Income— Methods of Arousing Interest Discussed 


By ARTHUR F. ALLSOP 


Industrial Heating Engineer, Commonwealth Edison Company. 


DVERTISING electricity for industrial heating, 
A like advertising anything else, pays. The amouni 
of money so spent as well as the class of adver- 
tising used depends entirely upon local conditions. 
The facsimile of an advertisement shown in Fig- 
ure No. 1 was recently issued by the Commonwealth 
Edison Company and was introduced to convey to the 
prospective mind the extensive service attached to the 
solving of heating problems which that central station 
is prepared to undertake. 
While all central stations are not prepared to give 
so complete service, manufacturers of heating appa- 
ratus are prepared and willing to furnish a similar 


service, which is the next best thing. 

Perhaps the best and most economical method of 
bringing the prospect’s attention to electric heating by 
advertising is by means of inserts in the monthly 
power bills. Although this method is not always prac- 
tical for the larger central stations it is ideal for the 
smaller systems. 


Changes of copy should be made as 





often as possible, always emphasizing electricity for 
all industrial heating purposes and featuring some par- 
ticular device or application each month. 

The mailing piece for direct by-mail solicitation of 
this class of business is perhaps more comprehensive 
as the greater amount of space enables the subject to 
be covered fully. The enclosing of a return postal 
card requesting literature upon some special device or 
asking for a representative to call, is an essential fea- 
ture in this form of advertising. 

Figure No. 2 shows a facsimile of an advertisemen: 
by the Commonwealth Edison Company in a trade 
publication. This form of advertising brings good re- 
sults, providing the publication is mainly issued for 
local distribution. 


ADVERTISING BY MANUFACTURERS. 


Manufacturers of industrial heating apparatus 
have of late started to advertise in the various trade 
publications which come before the manufacturing in- 
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erogressive afg. COo-., 
1234 rrosperity ave., 
vhicago. 


ventlemen: 


it is possible that the application 
of Jlectricity for an industrial use may be of 
importance to some branch of your business. 


it may increase efficiency. 
it may be more economical. 
it may remove an unsanitary condition. 


with any of the above it will, in all 
probability, reduce the fire risk. 

day we not have « representative who 
is thoroughly familiar with these applications 
call and outline the possible uses which you 
might make of it in your business? 


work contine- 


There is no obligation - we are simply 
for the opportunity to explain the 
service that can be rendered by clectricity for 

Industrial uses. 


very truly yours, 


© MO0MwSAitn oDisuN CusivadY, 


ais. APASE slectrical seating sngineer 
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SUBJECT: rectory sfficiency. 


Progressive mfg. Co-, 
1234 #rosperity ave.,, 
vhicago. 


ventlemen 


an ioteresting subject, ien’t it? - 
one you probably lay awake nights thinking 
about. 


Did it ever occur to you that by 
using BLBCTRIC nka? for industrial purposes, 
it is possible for you to speed up your 
production - increase the quality of your 
products - reduce the fire hazard and thereby 
eaciat- your insurance? 

it is also possible for you to give 
your employes more sanitary and better working 
nag. Seeee conditions, which means better workmen. 

if you are interested in any of the 
above conditions, return the enclosed 0 
OBLIGATION card, and our experts are at your 
service. 
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Fig. 1.—Typical Circular Letters Sent Out by Commonweaith 


Edison Company to Possible Users of Industrial Electric Heat. 




















ELECTRICAL REVIEW 





MANUFACTURERS’ NEWS May Mi. 1917 











—This Mail- 
ing Piece is 
for YOU— 
Mr. Up-to- 
Date - 


ufacturer 


—— : 

HE above is a reproduc- 

tion of our latest mailing 
piece on INDUSTRIAL 
ELECTRIC HEATING. 
It contains valuable informa- 
tionon ELECTRIC INDUS- 
TRIAL HEATING AP- 
PARATUS that will be of 
great interest to all factory 
owners. 


Commonwealth 
Edison 
Company 

pg ry ~ e 
Bison Building, 72 West Adame Street 
Chicago - - - Illinois 


This mailing piece will be 
sent on request without 
any obligation to you. 
Use the coupon below 














Co. Cheenge, tie 








Fig. 2.—Typical Advertisement Appearing in Local Trade 
Publication. 


dustries which can use electric heating apparatus of 
this nature. 

This class of advertising is of equal benefit to the 
central stations, as is advertising by central stations 
beneficial to the manufacture. 

Several manufacturers also stand ready to supply 
central stations with an almost unlimited supply of 
bulletins, etc., describing various industrial heating 
apparatus. 

The following bulletins, etc., are highly recom- 
mended for distribution by central stations to their 
industrial users of electricity. This can be done either 
by a personal call or enclosed with a circular letter de- 
scribing the advantages of industrial electric heating. 
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Opportunity is knocking at the door of every cen- 
tral station and it behooves €¢very central station no 
matter how small to wake up and procure its -share 
of a patriotic and very profitable business. As stated 
previously, the developing of an industrial heating 
load will require patience and there is a great deal of 
missionary or development work to be done in intro- 
ducing electricity as a heating agent. This work should 
be done with the greatest care in order to prevent 
rousing any prejudice due to dissatisfaction with a poor 
first installation. If development work or new uses 
is to be undertaken the application which can be stand- 
ardized should receive the first attention. 

From the foregoing facts, it is easy to see that 
industrial electric heating is the acorn of today and 
the oak of the future, dnd further, one of the central 
station’s best opportunities. It shou'd therefore re- 
ceive full consideration and the best co-operation from 
all concerned in the central-station industry. Once 
again, there is nothing that cannot be done better than 
with electric heat, from cooking a meal to the making 
of metal, and like the revolutionizing of the metal in- 
dustry and the discovering of a great many new metals 
made possible only by electric heat, eventually every 
industry will be benefited and revolutionized. It will 
increase central-station output a thousand fold, pro- 
duce a better average load-factor which will mean 
cheaper production of electricity, in turn bringing 
lower rates. This will bring more heating business, 
and then the ultimate end will be universal electric 
cooking and house heating, combined with industrial 
heating and cheap universal electricity supply. 





GOVERNMENT ADVANCES PRICE OF COP- 
PER TO 26 CENTS PER POUND. 


The price commission of the War Industries 
Board has made a change in the price of copper, ad- 
vancing it from 23% to 26 cents per pound. The new 
price went into effect July 2 and is to continue until 
August 15. The change was made to meet the increas- 
ing costs of producing copper, in the way of advancing 
prices of labor, supplies and machinery at the mines, 


mills, smelters and refineries. Another consideration 
was to put the price at a figure that would tend to 
raise production speed to maximum, The new price 
will increase the activities of scores of small pro- 
ducers whose high cost of production and low-grade 
ore did not allow any margin at 23% cents. 
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Glue pots. 
Japanning oven. 
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Sherardizing machines. 
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Vacuum furnaces. 
Heat treating furnaces. 
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Industrial heating appliances. , 
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Linotype pots. 
Electric heating devices. 
Glue pots, soldering iron. 
Glue pots, glue cookers. 
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Opportunities for Central-Station Power 
in the Oil Fields 


A Resume of the Applications of Electric Power as Applied to the 
Various Operations Involved and Data on Horsepower Requirements 


By L. E. MOHRHARDT 


so broad and comprehensive that the scope oi 

this article must necessarily be restricted to the 
briefest essentials of the more important divisions, 
which are oil production, pipe lines and refineries. A 
subclassification of gasoline extraction from casing- 
head gas may also be entered. Each of these divisions 
is so broad in its own scope that it will be impossible 
to furnish many interesting details. It is the object 
here to touch only upon the major characteristics of 
the application of electric power in these industries in 
an attempt to interest the central-station managers in 
the desirability of the load at-.stake and to urgently 
call their attention to the opportunities which are 
awaiting them in any attempt they may make toward 
interesting the oil operators in electric power. 


Tie subject of electric power in the oil fields is 


PRODUCTION. 


The history of the application of electric power to 
the production of oil dates back into the nineties. At 
that time standard motors only were used and as mo- 
tors had not then reached the stage of perfection in 
efficiency and ruggedness which they have since at- 
tained, numerous difficulties were enountered. Money 
was spent in experimenting in special types of drives 





and as each particular field had its own peculiarities, 
progress was slow. Probably the most important fea- 
ture affecting the perfection of the oil-well motor was 
the rapid development and commercialization of our 
present-day induction motor. 

Numerous experiments and tests were made with 
both direct-current and alternating-current equipment, 
and at times it appeared as though the advantage was 
on the side of the direct-current equipment on account 
of the variable-speed feature and the more developed 
knowledge of its operating characteristics. The disad- 
vantages, however, of the direct-current equipment in 
regard to power transmission, costs, repairs and main- 
tenance were so evident that alternating-current equip- 
ment soon took the lead with the advent and perfec- 
tion of the variable-speed induction motor and has 
kept it ever since. 

Perfection in the design and construction of induc- 
tion motors for pumping wells was reached a number 
of years ago and this class of equipment is now well 
beyond the experimental stage. An oil-well motor 
today is as much a piece of standard equipment as a 
turbine or as even the well-known squirrel-cage induc- 
tion motor. These motors are now being successfully 
operated in all large producing fields, and the oil oper- 


Ten 175-Horsepower Motors, 2-Phase, 60-Cycles, 2200-Volts, Driving Ol! Pumps, Port Arthur, Texas. Speed 900 Revolutions. 
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ators are becoming won over to the advantages of 
electric drive. One of the greatest difficulties the 
manufacturers had to contend with was to win over 
the man who actually did the work. Naturally, the gas 
and steam engine men thought the introduction of 
motor drive would eliminate them and they had a 
faculty of laying the blame on the electrical equipment 
for anything and everything that went wrong. This 
is, however, a feature which confronts the central-sta- 
tion man in many industries and which, it is needless 
to say, is unwarranted. This condition in the oil fields 
is rapidly passing and in many cases those very persons 
who were the hardest knockers are now the most 
ardent boosters. 

Producing wells may be divided into two general 
classes, shallow and deep wells. Usually a large num- 
ber of shallow wells will be pumped by pumping-jacks 
from a common power-head and are so arranged as to 
counterbalance one another. Under these conditions 
one motor is used for driving the power-head. On 
deep wells, which are pumping “on the beam,” an indi- 
vidual motor is required for each well. 

It is common practice to pump a number of shal- 
low wells ranging in depth from a few hundred feet 
up to possibly 1500 or 1600 feet by pumping-jacks from 
one common power-head. This power-head consists 
of a large belt-driven band wheel upon which is 
mounted a smaller eccentric equipped with a sliding 
collar to which the wells are connected by rods. The 
function of the eccentric and collar is to transform 
rotating motion into a reciprocating motion. The wells 
are usually so grouped that one acts as a counter- 
balance to another, thus effecting a considerable reduc- 
tion in the amount of power required. Where it is 
impossible to group wells in this manner dummy jacks 
loaded with artificial weights are usually employed. 
This arrangement furnishes the same effect as though 
there were actual pumping wells on the line. 

For this class of service a constant-speed, slip-ring 
motor should be used, although a squirrel-cage motor, 
with friction clutch, may be employed. © The starting 
conditions are somewhat severe, since the pumps in- 
variably leave a number of wells connected up. If all 











Electrically Operated Cable Tool Drilling in Ol) Fields, Show- 
ing Counterbatancing. . 
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the wells, however, are disconnected, a cOnstant-speed, 
squirrel-cage motor will easily start the “power.” 

The horsepower required depends entirely on the 
number of wells which are being pumped and may 
vary from to to 50. The average is usually from 25 
to 35 horsepower, which will take care of from 15 to 
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20 wells. This can be reduced considerably, however, 
if it is possible to induce the pumpers to adopt a pump- 
ing schedule. Most of these shallow wells can be 
pumped out within a few hours, and it is then neces- 
sary to allow them to rest up. If a pumping schedule 
can be arranged so that wells will be pumped consecu- 
ively in certain prearranged groups, so as to maintain 
counterbalancing, a much smaller motor can be used 
with a resulting lower power demand and a higher 
load-factor. . : 

In figuring motor operating costs against gas engine 
operating costs it is usually necessary to figure against 
gas which costs the oil operators practically nothing. 
The first cost of the gas engine equipment is consid- 
erably higher than that of the motor equipment for 
operating a “power,” ranging from two to three times 
as much. One man can usually take care of seven or 
eight “powers,” depending upon the general lay of the 
land and the proximity of the “powers.” Of course, 
the maintenance and upkeep is much higher for the gas 
engine equipment-and a summary of the complete 
proposition will show about an even break in total costs 
between the gas engine and motor-operated “powers.” 
The chief advantages for motor operation lie in the 
increase in production due to the more reliable power 
supply, and the greater flexibility and the freedom 
from noise, worry and care. 

It is often necessary to pull the rods and tubing on 
these wells in order to clean out the valves. This is 
generally done by means of horses or trucks where 
gas engine drive is employed. Where electric drive is 
employed it is an easy matter to do this pulling with a 
portable motor-operated hoist, which can do the work 
in a much shorter time, relieving the pulling gang for 
duty on other work. The size of the motor required 
depends on the depth of the wells and the hoisting 
speed, but will usually be from 7% to 20 horsepower. 

This class of load can be developed inte a desirable 
one for the central station, as it can be so scheduled as 
to come on at off peaks and during the time it is on 
will furnish a load of low demand and high relative 
power consumption. . 

For deep wells pymping “on the beam” an entirely 
different motor application is necessary. These well. 
do not pump dry as readily as do the shallow ones, as 
they usually come in as much larger producers. It is 
desirable to install an equipment which can perform 
all the necessary operations in oil production, such as 
swabbing, cleaning-out, redrilling and bailing, pulling 
the rods and tubing, pumping, etc. Under these condi- 
tions it is necessary to equip each well with an indi- 
vidual motor. There are two general classes of motor 
application: one which uses a standard induction motor 
and the other a special double-horsepower rated vari- 
able-speed oil-well motor. The former can be used 
for pumping in connection with a portable pulling 
rig, where the rods and tubing require pulling very 
seldom, and where it is seldom necessary to swab or 
clean out. Its application is limited. The latter is 
considered the standard method and is in géneral-use 
in all the larger oil fields. 

There are two classes of specially designed oil-well 
motors—the two-speed type and the single-speed type. 
Both, as mentioned above, are double-horsepower, 
rated such as 25-8 horsepower or 30-15 horsepower. 
The single-speed motor is usually designed to operate 
at goo revolutions per minute, and the two-speed _at 
600 and 1200 revolutions per minute. Thus, the two- 
speed motor would be rated 15 horsepower at 600 
revolutions per minute and 30 horsepower at 1200 
revolutions per minute, the selection being made sim- 
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ply by operating a double-throw knife switch mounted 
on the motor frame. The single-speed motor is of the 
Y-delta type and the horsepower selection is made the 
same as on the two-speed motor. A double-horsepower 
rated motor is necessary for this service since the 
power required for pumping is considerably different 














Tube-Pulling Equipment. 


from that required for swabbing, cleaning-out and 
pulling tubing. 

The motors and control equipment are made very 
rugged to withstand the hardships of oil field service. 
They are furnished with drum type controllers, 
equipped with rope wheels, so that complete control 
can be maintained from the headache post at the well. 
The grids are designed to furnish variable speed at 
both ratings of the motor on either two-speed or single- 
speed type. An automatic oil switch is considered 
part of the standard equipment. 

The characteristics of oil wells vary considerably 
in different localities and usually even in the same 
locality and for this reason it would be impossible to 
unqualifiedly recommend a particular size and type ot 
motor required for all wells in a certain section by 
furnishing specifications of a few of the wells. It is 
not desirable to install a number of different sizes and 
type in the same field on account of standardization 
and it has, therefore, been accepted as standard prac- 
tice to install motors which will fulfill average condi- 
tions and to make special applications only on those 
wells which do not even approximately come within 
the average. In developing this character of business 
it would be advisable for the central-station manager 
to obtain the services of someone experienced in this 
line of work. 

It is desirable to counterbalance all wells, as this 
materially reduces both the demand and the consump: 
tion. This reduction in power consumption has in 
some cases béen as much as 20 per cent. By counter- 
balancing a steady pull is maintained, greatly reducing 
rod breakage and trouble. The counterbalance is 
installed by attaching weights to the end of the beam. 
The best method is to attach a 3 or 4-foot extension to 
the beam so as to furnish greater leverage and to con- 
nect to this arm a lever on which is mounted a box 
filled with counterbalancing weights. The proper de- 
gree of counterbalancing is determined by connecting 
an ammeter in the motor circuit and adjusting the 
weights to give a minimum swing of the ammeter 
needle. These weights should be adjusted as often 


=S necessary, in some cases every three to four weeks, 
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to take care of the changing characteristics of the wells. 

The advantages of electric over either steam or gas 
engine drive may be summarized as greater economy, 
greater flexibility, increased production, freedom from 
water troubles and greater safety. 

As most of the wells in the Mid-Continent sec- 
tion produce a great deal of gas, the gas engine offers 
the most severe competition, since the first cost in- 
stalled is very close to that of the motor equipment 
for individual wells, and since the gas usually costs 
nothing, although the market value should not be over- 
looked in those cases where it is marketable. Even 
under these adverse conditions, however, motor drive 
has proven more economical, chiefly on account of in- 
creased production. One of the largest producing com- 
panies in the Mid-Continent field made a very com- 
plete investigation of electric drive, and the following 
is an extract of the report which was drawn up, this 
extract referring to one lease on which there were 
sixteen wells with a monthly production of 27,956 
barrels: 


Gas 
Motor. Engine. 
Number of wells on beam ..... ....cccccccccees 5 11 
Total hours shut down per month ............. 146 499 
Total barrels per month lost due to shut downs 146 1,296 
ee * BS LL ERPS $576 $2,592 
Loss in barrels if all wells were equipped with 1,168 1,957 
Loss in money if all wells were equipped with.$2,216 $3,914 
Saving if motors had been installed .......... $1,698 es 
Power used for 5 motors ................. RWSL GRO ..  cvcces 
Power cost for 16 motors per month .......... Pee | Sewece 
Inspection charges per month ................. tt) idabce 
Total inspection and power cost .............. $749 
Operating cost, exclusive of attendance for 16 
SE bint oun 0b b40.00.066 bind $004 ¢00netebe< $400 
Repairs per month per engine ................ Sty $10 
Total cost for 16 gas engines ................. BF $560 
pe ES OR err Cee $600 ee 
Se EE cat as oe an h-00 0.600.585 6n08 seen nae $900 
ye ae ey ee or ee err $1,349 $1,460 
This report points out that the above shut- 


downs, taken from actual figures, average about 
four per cent for the motors and were due to trans- 
mission line trouble which occurred during the month 
in which the record was taken. The average shut- 
downs for motors is about one per cent, while that for 
gas engines is about seven per cent. Under these av- 
erage conditions the economic advantage of the motor 











35-Horsepower Motor Belted to Power Head, Pumping 32 Oil 
Wells by Jacks, E! Dorade, Kansas. 


would be greatly increased. During the severe cold 
of the winter the motor can more than pay for itself 
through the one item of increased production. 

With an economic advantage already on the side of 
the motor, its other advantages of greater flexibility, 
freedom from water troubles, which are very severe 
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ones in the oil fields, safety and fool-proof features, 
cleanliness and freedom from noise, better opportunity 
for standardization, furnishing a check on costs, and 
last, but not least, that of more gas being available 
for pipe lines, surely places the motor entirely out of 
competition with the gas engine as a producing factor. 


DRILLING. 


While the electrical equipment for cable tool drill- 
ing has been perfected to almost as great a degree as 
that for pumping its use has not become as general, 
chiefly for the reason that power is not so often avail- 
able. 

The regular drilling equipment consists of a stand- 
ard variable-speed, slip-ring motor, equipped with spe- 
cial controllers for obtaining fine adjustments in speed. 
These fine adjustments of speed are required to keep 
the drilling motion in accord with the natural period 
of the cable. The size of the motor varies with the 
depth of the well, but for general purposes for deep 
wells will average fifty or seventy-five horsepower. 

Actual data obtained from drilling logs, taken on 
wells in the same field, show an increased speed and 
lower cost with motor drilling. The actual power cost 
for drilling is a small item of the total cost of the well 
and any increase in speed will affect larger expendi- 
tures, the benefit of which should be accredited to the 
motor drive. 

DESIRABILITY OF LOAD. 


From viewpoint of the central-station manager the 
oil field load is a most desirable one. It is very steady 
and in most cases is a twenty-four-hour all-year load. 
This is particularly true for pumping. Although the 
actual power requirements for any given well will 
change considerably according to the nature of the 
work being done, the average power required for any 
given lease operating a number of wells will generally 
be quite steady. When a number of leases are being 
served a load of extremely high load-factor will always 
be obtained. 

It is an actual fact that central-station men right 
in the heart of the oil fields will fight for some in- 
dustrial load with a comparatively high demand and 
low consumption when the oil field load is virtually 
knocking at their door. It is to be hoped that the plant 
managers will investigate this new business and will 
take advantage of their opportunities, particularly at 
this time, when it is of such vital importance that every 
possible barrel of oil should be taken out of the ground. 

In taking on this load it is suggested that the power 
companies themselves see to it that good motor in- 
stallations are made, and that a competent man is kept 
in the field to make periodic inspection of the motors, 
countershafts and belts, either actually repairing or 
recommending repairs for any parts showing the ef- 
fects of wear and being available in case of any trouble. 
This will relieve the production man of all worries 
beyond the band-wheel and will insure him of con- 
tinuous and uninterrupted service in so far as local 
troubles are concerned. 


Pipe LINES. 


With the advent of electric power in the oil fields 
for production purposes the natural tendencies were 
to adapt it also to the large pipe line and smaller trans- 
fer pumps. This tendency has also been advanced by 
the marked development of power pumps. Naturally, 
the same inefficiencies and objectionable features found 
in gas and steam engine drive for production work 
were found in the pipe line station, though to a lesser 
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degree, since it was possible to concentrate a larger 
amount of machinery in one plant, which necessarily 
called for more expert and competent mechanics. For 
this reason, chiefly, there were fewer shutdowns and 
less trouble. Electric drive has, however, proven to 
be more reliable and more economical. The reliability 
feature is of prime importance, as a pipe line station 
is usually only one unit of a system, and the shutting 
down of the unit impairs the successful operation of 
the system. 

Motors ranging in size from ten to fifteen horse- 
power up to four hundred and five hundred horse- 
power are in general use for this class of service. The 
load, as in production work, is generally of twenty-four 
hours’ duration, and furnishes comparatively low de- 
mand and high consumption. It is a desirable one for 
the central station in every respect. 


REFINERIES. 


The refining of petroleum and its products has 
always been a most inviting field for both large and 
small investors and has probably received as much 
scientific attention as any class of industry. The 
original refining process has been, added to, changed 
and improved, until today it is a highly specialized in- 
dustry, employing large quantities of special apparatus 
and being operated by highly specialized men. In 
fact, the specialization is so acute that in the larger 
refineries the different processes are in charge of sep 
arate men specializing on each individual process. This 
has naturally led to a rapid development of special ma- 
chinery and to the adaptation of standard machinery 
to special work. 

The development and commercialization of the cen- 
trifugal pump has been a most important item in this 
development. This type of pump has not until recently 
been used for handling oil, but actual installations have 
proven that where it is properly installed it can 
handle certain oils fully as satisfactorily as the old 
steam pump, and can do so more economically. The 
centrifugal pump lends itself ideally to motor drive on 
account of its high speed and has been one of the de- 
ciding causes of the general adoption of motor drive. 











Shallow Well, With Individual Motor Drive. 


There are some classes of work, of course, where 
the centrifugal pump cannot be applied, and for such 
service motor-driven duplex and triplex pumps have 


filled the demand completely. When these types of 
pumps are installed it is usually necessary to use a 
slip-ring motor, and on account of the fire risk from 
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sparks a fire wall should be erected between the pump 
and the motor. It is not necessary to do this in the 
case of the centrifugal pump with squirrel-cage motor, 
but it is generally considered good practice to do so 
when a number of pumps and motors are to be installed 
in the same pump house. 
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Typical Scene in Oil Fields, Showing Derricks and Other 
Equipment. 


In the refining process either live steam from the 
boilers or exhaust steam from steam pumps is used in 
the steam stills. It is not always desirable to install a 

‘central pump house, and for this reason long steam 
lines, both high pressure and exhaust, are often re- 
quired where steam pumps are installed. In a number 
of cases these lines will be so long that the pump will 
be allowed to exhaust into the atmosphere rather than 
to pipe the exhaust back to the steam stills. This is 
naturally a wasteful operation. The steam economy 
of a steam pump is not very high to start with, and 
when the condensation in a long line is taken into con- 
sideration the consumption often runs as high as 150 
to 200 pounds per horsepower-hour. In most plants, 
also, the steam consumption of the pumps will exceed 
the requirements of the steam stills and a number ot 
pumps will be allowed to exhaust into atmosphere. 
With motor-operated pumps installed the boiler house 
can be erected close to the steam stills and low pressure 
instead of high pressure steam can be generated with a 
corresponding reduction in losses. 

The transmission of electric energy is one of the 
most efficient of any energy transmission. The energy 
loss within the refinery district would be negligible in 
comparison to that consumed. With motor drive in 
use it would, therefore, be possible to install pumps at 
the most economical place and where the best service 
could be obtained. 

Motor-driven pumps are not quite as flexible as 
steam pumps, since the capacity of a centrifugal pump 
is predetermined for a given head. In the case of 
duplex and triplex pumps the capacity can, of course, 
be changed by the use of variable-speed motors, but, 
in general, it is advisable to use constant-speed motors 
and to determine beforehand the requirements of the 
pump. It is an absolute fallacy for an operator to 
state that he is unable to figure his requirements if that 
operator is a thoroughly competent refinery man. The 
practice of purchasing undersize steam pumps and op- 
erating them at overcapacity by increasing the speed 
is very poor practice, as the maintenance and upkeep 
will be greatly increased, and such practice is not coun- 
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tenanced in well laid out and properly managed re- 
fineries. 

The first cost of the motor-operated pumps com- 
plete is usually somewhat higher than that of steam 
pumps, but when boiler houses, steam lines and traps, 
valves, etc., which are required in a steam pump in- 
stallation, are taken into consideration the costs: are 
practically the same if not in favor of the motor. 
When the advantages of the motor drive, such as 
greater economy, safety features, centralized boiler 
house instead of various scattered boiler houses, or 
long steam lines, are taken into consideration the bal- 
ance falls heavily on the side of the motor. These 
facts have been fully appreciated by the larger refining 
companies, most of which have standardized on motor 
drive. One large refinery just recently put in opera- 
tion is equipped with only two steam pumps,:an aux- 
iliary boiler feed and an auxiliary fire pump. Another 
smaller refinery in Oklahoma has made practically the 
same type of installation. The large refineries have 
made exhaustive studies of the relative merits of 
motor-driven and steam-operated pumps, and the fact 
they have standardized on motor drive should in itself 
be a conclusive evidence of its merits. 

It is necessary to operate refineries continuously 
and the central station will find the motor load in these 
industries highly desirable. The oad is mostly of 
twenty-four hours’ duration with a high load-factor. 
It is an all-year-round load and is one which in most 
cases can be obtained with little effort after the re- 
finery operators have been fully informed of all details. 


GASOLINE PLANTS. 


The advent and growth of the casing-head gasoline 
compression plants has been most remarkable. This 
is even now prfactically a new industry, and its 
processes are undergoing evolutions almost every day. 
Practically all of these plants are now being operated 
with gas engines, but the day is surely coming when 
they will be operated by motors. This is one of the 
largest prospective loads for the central station. A con- 
siderable amount of missionary work will be necessary 
to change the viewpoint of the gasoline plant operators, 


Motor Drive in Oil Refinery. 


but this is being done, and the effects are even now 
being seen. 

The load will be of the same type as the others, in 
that it will be of twenty-four hours’ duration and of 
high load-factor. The central-station manager should 
certainly investigate conditions in his own field, as 
there are wonderful prospects at stake. 
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Lighting to Improve Load-Factor of In- 
dustrial Plants 
F )R many years electrical men, especially those 


connected with the central-station branch of the 

industry, have realized the value of making the 
load-factor as high as possible. This means creating 
a steady demand for their output throughout all sea- 
sons of the year and all hours of the day so that pro- 
duction can be carried on at a uniform rate at all 
times. By eliminating the rush and dull periods in the 
demand, that is, by cutting down the peaks and filling 
the valleys in the load curve, the difficulties and ex- 
pense of operating a plant are reduced and, more im 
portant still, the fixed charges per unit of output are 
materially cut down. These fixed charges include 
interest on the investment, rent, taxes, insurance and 
other simflar items of overhead expense that depend 
chiefly on the extent of the facilities needed to take 
care of the maximum demand and do not appreciably 
vary whether the peak demand exists for one hour or 
24 hours per day. 

In a business that requires a heavy investment, like 
that of the central stations, the fixed charges are very 
heavy and the importance of improving the load-factor 
is therefore greater. Consequently the central stations 
have been very active in developing load to raise the 
comparatively low demand in the night hours and in 
other ways trying to flatten out the load curve. It is 
the resultant increase in the daily load-factor which 
has helped largely to reduce the cost of electric service 
up to the present abnormal times. 

When we compare the business of an electrical 
utility, like that of a central station, electric railway 
or telephone company, whose output—service—must 
be supplied at the very minute when called for, with 
the business of the ordinary manufacturer we perceive 
immediately this marked difference that whereas the 
demand for his products may have wide seasonal fluc- 
tuations, that is, a relatively low annual load-factor 
for his sales and shipping departments, yet the annual 
load-factor of his production departments may be fairly 
high, provided he can anticipate the demand and store 
the output produced at times of low demand. Thus 
storage has not only put an entirely different com- 
plexion on the problem, but in very many cases has 
caused the manufacturer to overlook the possibility of 
still further reducing his production costs by raising 
the daily load-factor of his manufacturing depart- 
ments. 

When a factory is working only 8 to to hours a 
day, the daily production load-factor is only 33 to 41 
per cent, compared to a possible 67 to 100 per cent 
obtainable by operating 16 to 24 hours a day, that is, 
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with two or three shifts. This means not only double 
or triple output for the same equipment of buildings 
and machinery, but cutting down the fixed charges or 
“overhead” to one-half or one-third. Both these fe«- 
tures, while always desirable, possess an unusually 
high and timely value just now. The extraordinary 
demands in many industries must be met without 
necessitating large additional investment in new shops, 
tools, etc., since the Government’s financial and war 
supply demands must be met without going into com- 
petition with the demands of private interests. The 
great need for speeding up production to the utmost 
also requires that present facilities be utilized to the 
highest possible extent. Furthermore, the need for 
maximum economy and efficiency requires that pro- 
duction costs be lowered, if possible, or at any rate not 
still more increased. 

To achieve these very desirable benefits involves 
making it possible to operate on the multiple-shift 
basis, day and night. Night work has never had much 
fascination for anyone for obvious reasons, chiefly 
however, because it represented an unnatural working 
environment due to former inability to reproduce day- 
light conditions. Thanks to the developments in lamps 
and lighting equipment, we are now able to reproduce 
daylight practically during the night in almost any 
factory and, in fact, to improve on the daylight condi- 
tions commonly met with in many shops. The artificial 
light we can furnish so economically nowadays can be 
made to fully equal the best average daylight illumina- 
tion intensities found in factories and can be made 
much more constant and better distributed than day- 
light usually is. 

The provision of good artificial lighting therefore 
removes the chief bugaboo raised against night work 
in factories. The working conditions can thereby he 
made substantially as agreeable as by day and the 
quality of the work need not be inferior to that turned 
out during daylight hours. War-time conditions call 
for the maximum possible production with existing 
manufacturing facilities and for the highest possible 
economy of manufacture. Both these require the 
manufacturer to give special consideration to the im- 
provement of his daily production load-factor. 

This makes it desirable for the benefit of all con- 
cerned for central stations, manufacturers and dealers 
of lamps, reflectors and other lighting equipment, and 
electrical contractors to bring this matter to the atten- 
tion of factory owners. This should be done now 
because rehabilitation of the lighting system can bc 
effected best before the lighting season is upon us 
again within three months. Indeed, the electric light- 


ing interests owe it as a national duty to promote the 
improvement of industrial lighting so as to secure the 

















July. 6, 1918. 


improved load-factor that the industries need so much 
now and doubtless will need after the war. 





Reducing the Peak 


AYLIGHT saving is a success. The people, 
D en masse, have had more time for recreation, 
have spent more hours outdoors, exercising 
their bodies, improving their health and resting them- 
selves this summer than in previous summers. Less 
light is being used, coal is being saved, therefore, and 
everyone is the better for the clock being moved ahead. 
But in sixteen weeks the hour gained since last May 
when the clock was moved ahead one hour will be lost, 
for, according to Congress, the clock must go back one 
hour on the last Sunday in October. And the. peak- 
load that would occur to some extent in any case will 
be the more conspicuous and the more objectionable 
because of putting the clock back an hour. Mean- 
while the need for saving coal is as imperative as ever, 
likewise the necessity for conserving central-station 
capacity. If we cannot save coal and conserve equip- 
ment by keeping the clock moved ahead an hour all the 
year round, as has been so strongly and tenaciously 
urged by Samuel Insull in particular, much can be done 
by leaving nothing untried that will reduce the peak 
load, and thereby save coal and make available for use- 
ful purpose capacity otherwise tied up. 

Let the state councils of defense, the chambers of 
commerce, the boards of trade, manufacturers’ asso- 
ciations, federations of labor and affiliations, and mer- 
chants’ leagues get together with the local utilities and 
arrange a schedule for the commencement and cessa- 
tion of work in factory, office and store, by which the 
time of starting and quitting is distributed widely in- 
stead of being almost simultaneous, as is now cus- 
tomary. In this way reduce the peak. If necessary 
let there be appointed a Director of Industry, whose 
duty it is to co-ordinate the individual interests with 
those of the nation. To do this is not easy. But it is 
possible. England has done this for many years; 
Cleveland has already proved the feasibility of doing 
it, and Washington is learning. Now will soon be the 
time to reduce the peak in: this way, as the clock is 
moved back an hour on October 26, because it will 
mean only changing the time and not the habit. The 
.opportunity is one not to be missed. 

Reduction of the morning and evening peak-load 
periods by distributing the time of commencement and 
cessation of work would not be the only gain incident 
to staggering the time of starting and stopping work. 
The noon lunch period would likewise occur over a 
wider period, for example, from 11 to 2 instead of 
from 12 to 1:30, in this way eliminating the radical 
drop of load that now invariably takes place during 
the lunch hour, with the resultant banked fires, loss of 
fuel and steam in the power plants, and improving the 
load-factor generally. And there are other phases of 
the matter, the conservation of rolling stock and equip- 
ment, of investments in them, of labor and the travel- 
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ing time, safety and health of the masses and exten- 
sion of existing limitations. These are factors, diffi- 
cult to capitalize perhaps, but nevertheless very real 
ones. Reduce the peak loads, the rush hours or over- 
lapping loads, call it what you will, and everyone is 
the gainer. 

As a nation we are getting into the stride. Public 
opinion favors economies and practices advantageous 
to the common good. Elimination of the peak load 
and the rush hour are two of these. All that is needed 
to reduce them radically is co-operation between the 
organizations of capital and labor, civic associations 
and the public utilities. The use of an off-peak clause 
in power contracts, instituted by the central stations 
themselves, would offer incentive for earlier com- 
mencement of work, and one that enables longer hours 
of output or lower energy rates. The off-peak clause 
and a public and civic movement to reduce the rush 
hour and peak load should attain results. The goal is 
a worthy one. 

The war has seen the passing of many things, some 
that we would fain have seen remain, many that are 
well discarded. We wonder if the sacred rush hour 
and peak load, caused from silly precedent and sense- 
less custom, will remain to survive the demands of 
war; or will they go, as so many other things, unneces- 
sary and expensive, have already gone? 





The New Postal Law 
C): JULY 1 the law went into effect establishing 


a system of zone postal rates on all publications. 

The law provides for eight zones radiating from 
the place of publication, with progressively higher rates 
in each zone. These rates will be raised each year for 
four years, until increases have been effected ranging 
from 50 to 900 per cent higher than the present flat 
rate of 1 cent a pound. 

Few if any publications will be able to stand this 
terrific and unprecedented burden of extra costs. If 
they are to continue in existence the additional postal 
charges will have to be collected from the readers and 
possibly from the advertisers as well. No industry 
could withstand a sudden increase of severa! hundred 
per cent in the cost of transporting its product, and in 
any event transportation costs eventually must be paid 
by consumers, just as we are now paying the added 
freight rates on our raw materials. 

We have faith, however, that the present Congress 
may yet take steps to remedy the situation, and so for 
the next few months at least we are going to make a 
brave effort to get along without a readjustment in our 
rates, in the hope that it may not be necessary. 

We conceive it to be our duty to do our share to 
ward off as long as possible the disastrous effects 
which will surely follow any attempt to penalize the 
dissemination of intelligence. This is no time to crip- 
ple or obstruct our established channels of public 
‘information. 
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Week’s Events 
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American Institute Holds War Convention—London’s Elec- 


tricity Supply — Telephone Men Discuss War Problems 


WAR CONVENTION OF AMERICAN INSTI- 
TUTE. 





Annual Meeting Characterized by Discussion of Timely 
Engineering Topics—Importance of the Engineer 
Shown. 


The outstanding feature of the thirty-fourth annual 
convention of the American Institute of Electrical 
Engineers, held at Atlantic City, N. J., June 25 to 28, 
was the war session held on Thursday evening. The 
principal address was by General William M. Black. 
Chief of Engineers, U. S. Army, on the subject, “The 
Duties of Engineers in the War.” In spite of the 
abominable lighting of the meeting room in the Marl- 
borough-Blenheim Hotel, with its unshielded, glaring 
tungsten-filament lamps placed low on the wall, Gen. 
Black held the close attention of his audience through 
an excellent address. 

He first pointed out the development of modern 
warfare, which shows an advance in the weapons used, 
but not in the methods. It is an engineers’ war, but 
engineering originated in war. He cited the electro- 
magnetic gun as an example of the useless inventions 
submitted to the Government for war purposes—and 
98 per cent of them are useless. There is a great need 
for engineers in the army, as officers, artisans and 
laborers. 

The national engineering societies are already cred- 
ited each with about 10 per cent of their membership. 
The Engineer Corps now numbers about 8000 officers 
and 200,000 enlisted men. Five times this number wili 
be needed. Illustrations of their work as foresters, 
railroad, dock and dam builders, sappers, etc., were 
given. The United States has already contributed the 
most accurate means of sound ranging (locating enemy 
batteries by the sound waves given out) used on the 
Western front. Gen. Black also told how a regiment 
of U. S. engineers, interrupted in their work, seized 
rifles and prevented the capture of Amiens during the 
spring drive. The war puts a greater burden upon the 
engineers remaining in civil life and each must do his 
part in keeping up the regular work at home. 

Motion-pictures were then shown of many oper- 
ations of the engineers in the field, such as dock build- 
ing, lumbering and bridge building. 

A paper was then presented by E. Kilburn Scott 
on “Electric Power for Nitrogen Fixation.” 


FELectric Power FoR NITROGEN FIXATION. 


Reference is made to propaganda against processes 
for making nitrates from air by those interested in 
keeping the Allies dependent on supplies of nitrate 
from Chile. 

A tabular comparison is made of the operations 
involved in the indirect method and the direct method 
of fixing nitrogen. The indirect method involves the 
manufacture of carbide of ca-‘um and its combination 
with nitrogen to form calcium cyanimide, from which 





ammonia and in turn nitric acid are obtained. The 
direct method merely consists in combining nitrogen 
and oxygen of the air in the electric arc. 

In the direct method electric energy is the only 
factor, whereas by the indirect much plant of a very 
diverse and complicated character is required. Also 
there are difficulties in connection with the platinum 
catalyst necessary to convert ammonia into nitric acid. 
It is claimed that the direct method is better because 
of the simplicity of plant and of operation, and the 
possibility of working with off-peak power. The sug- 
gestion is made that a number of plants for making 
nitrates by the direct arc process should be erected at 
existing power houses. Keeping the generating plant 
more fully employed would improve the load-factor 
and reduce costs. 

By making nitrate in a number of centers the trans- 
portation of same to the explosive factories would be 
reduced and the risk of interruption of supplies in case 
of accident or sabotage would be less than in having a 
few very large factories. 

A diagram is given showing the layout of a bat- 
tery of by-product coke ovens with an electric power 
house worked by the surplus gas and a nitrate from air 
plant to use the electricity. Figures are given showing 
that the nitric acid made by such a plant is about the 
right amount to combine with the ammonia to form 
ammonium nitrate, a compound in great demand at the 
present time for explosives. 

This paper was very fully discussed by C. P. 
Steinmetz, who agreed with the author that the solu- 
tion of the problem of fixing atmospheric nitrogen lies 
with the direct or arc process. It requires more elec- 
tric power because all the power is applied in that 
form. At the present time the important question is 
rapidity of production, and the cyanamide process 
leads from this standpoint. Nevertheless the arc 
process should be prosecuted experimentally, and it is 
a mistake for the Government to neglect it. The 
country must have a permanent nitrate industry. This 
requires the use of nitrate for fertilizer in peace times 
and consequently a cheap process is essential. This 
suggests the use of off-peak power, to which the arc 
process alone is suited. The cyanamide process cannot 
be interrupted. The arc process requires a large invest- 
ment and hence cheap capital as well as high efficiency 
of energy production and good load-factor. To be 
feasible for this country, the method needs redesign 
and redevelopment on the basis of lower investment. 
The Nernst investigation of the temperature equi- 
librium from the chemical standpoint is often cited 
against the arc process, but it is not relevant as the 
process is electrical in nature and not chemical, certain 
metal electrodes giving better results than the carbon 
arc with its higher temperature. The present best 
results give only 3 per cent of what is theoretically 
possible, so there is vast room for improvement. 

In closing, Mr. Scott pointed out that the arc 
process is ideal for improving load-factor of a power 
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plant. The absorption plant represents the largest item 
of investment and this should be entirely reformed. 

Dr. Steinmetz then presented his paper on “Amer- 
ica’s Energy Supply.” 

This was discussed by A. M. Schoen, of Atlanta, 
Ga., and B. E. Behrend, of Boston, Mass. Mr. Schoen 
urged the present development of the water powers of 
the Southern Appalachians, and Mr. Behrend pointed 
out the difficulties of distributing and using the heat, 
if all fuel were first applied to the development of 

ower. In replying, Dr. Steinmetz said that heat 

should be developed where needed and the power 
simultaneously developed should be collected and dis- 
tributed in the form of electric power. 

The proceedings at the first session of the conven- 
tion were reported in our last issue. 

The session on Wednesday afternoon was devoted 
to transmission and distribution problems, there being 
two papers dealing with the construction and use of 
cables and one dealing with the design of insulators. 
The first paper was by William H. Cole on “Split- 
Conductor Cables—Balanced Protection.” It was dis- 
cussed by John B. Taylor, of Schenectady; Philip 
Torchio, of New York; W. A. Del Mar, of New York; 
P. M. Lincoln, of East Pittsburgh; R. W. Atkinson, 
of Perth Amboy, N. J.; J. R. Craighead, of Schenec- 
tady; C. A. Adams, of Cambridge, Mass., and Oliver 
C. Traver, of Schenectady. 

The second paper was on “Aerial Cable Construc- 
tion for Electric Power Transmission,” by E. B. Meyer. 
It was discussed by W. T. Dawson, of Lynn; H. L. 
Wallace, of Cleveland; W. A. Del Mar, of New York; 
J. A. Johnson, of Niagara Falls; and H. R. Summer- 
hayes, of Schenectady. 

The discussion of cables centered around the most 
desirable methods and materials of construction, and 
different points of view were brought out. 

The last paper of the session was by G. I. Gilchrest 
on “T‘he Application of Theory and Practice to the 
Design of Transmission-Line Insulators.” It was dis- 
cussed by C. L. G. Fortescue and L. W. Chubb, East 
Pittsburgh; C. F. Scott, of New Haven, Conn.; and 
V. Karapetoff, of Ithaca, N. Y. The latter pointed 
out that there is refraction of the electric flux where 
it crosses the surface of the insulator; hence the plot 
of flux in air will not correctly represent the direction 
of the electric flux inside of the insulator. 


LIGHTNING-ARRESTER DEVELOPMENTS. 


The session on Thursday morning was devoted to 
lightning arresters and transposition of telephone cir- 
cuits. Mr. Allcutt’s paper described a new form of 
gap for protection against disturbances or impulses of 
steep wave front. 

This paper was discussed by Paul M. Lincoln and 
L. W. Chubb, of East Pittsburgh, Pa.; F. W. Peek, 
Jr., of Schenectady, N. Y., and written discussion by 
Percy H. Thomas, of New York City, was presented. 

Mr. Lincoln pointed out that the two essential re- 
quirements of a lightning arrester were fulfilled in the 
type of gap proposed, and that impulses were dis- 
charged at a lower voltage than for low frequencies. 

Mr. Peck reviewed his own previous work on this 
problem. Mr. Chubb suggested that insulation is often 


injured by the application of voltages which do not. 


cause breakdown, leaving a weakness which leads to 
eventual trouble. An arrester which will discharge 
impulses at comparatively low voltages is therefore 
desirable. Mr. Thomas did not think it desirable to 
discharge at every high-frequency impulse. An ideal 
condition is one where the impulse ratio is unity, 
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whereas the author advocated a ratio less than unity. 
He thought this form of gap should be tried out on 
house-lighting supply circuits of 2200 volts which suf- 
fer considerably from lightning. 

The papers on the oxide-film lightning arrester by 
Dr. Steinmetz and Capt. Field were discussed together, 
remarks being made by N. A. Lougee, of Schenectady, 
L. W. Chubb and C. T. Allcutt, of East Pittsburgh, 
and Dr, Steinmetz. 

Mr. Lougee told of the developmental work which 
has been done since Capt. Field left the General Elec- 
tric Company, and described the types now on the mar- 
ket. Cells used on high-voltage circuits and returned 
to the factory do not show any change in properties 
and the life is apparently longer than for any other 
form of arrester. They have been used on circuits as 
high as 38,000 volts. About 10,000 cells are now in 
use. 

Mr. Allcutt thought the low electrostatic capacity 
of the oxide-film arrester would be a disadvantage. 

Dr. Steinmetz said that the lead peroxide filler now 
used had a resistance only 1/25 as great as mentioned 
in the paper, i. e., the resistivity is about 0.1 ohm- 
centimeter. This makes the resistance less than 0.1 
ohm per cell, giving a higher discharge rate. There 
is no leakage current. There is a gradual increase of 
resistance and decrease of protective action with age. 
Sealed punctures have the same strength as the original 
film. The electrostatic capacity is now higher than 
stated in the paper, but it is less than for an aluminum- 
cell arrester. It is sufficient to give a capacity path 
for steep wave fronts, but at 60 cycles is negligible. 

H. S. Osborne’s paper on “Design of Transposi- 
tions for Parallel Telephone and Power Circuits” was 
discussed by V. Karapetoff, of Cornell. University ; 
C. L. G. Fortescue, East Pittsburgh; A. G. Chapman, 
of New York City; and H. Mouradian, of Philadel- 
phia. 

Prof. Karapetoff questioned the use of the term 
“mutual impedance.” Mr. Chapman discussed trans- 
position arrangements, and Mr. Mouradian gave ex- 
amples of transpositions and the resulting gain in 
diminishing noise on the circuit. 

In closing, Mr. Osborne stated that when changes 
of power circuits are necessary to reduce inductive 
interference, the arrangement should be such as to 
give the best results at the least expense. 

At this session an address was made by C. E. 
Stuart, of the U. S. Fuel Administration, who made a 
plea for the conservation of fuel and its efficient use. 
He outlined the plans which have been instituted for 
this purpose, including interconnection of plants, shut- 
ting down inefficient isolated plants, etc. These plans 
were outlined in our issue of June 22. . 

The session on Friday morning was largely taken 
up with the discussion of apaper by C. L. G. Fortescue 
entitled, “Method of Symmetrical Co-ordinates Ap- 
plied to the Solution of Polyphase Networks.” 

The paper dealt mainly with three-phase circuits 
and Prof. Karapetoff pointed out its more general 
application to systems of larger numbers of phases. 
These cannot always, like three-phase systems, be re- 
solved into symmetrical systems of opposite phase rota- 


tions. But this is true when the unsymmetrical system 


has no residue (geometrical sum of phases equal to 
zero). If there is a residue, the speaker showed how 
it could be distributed so as to convert the system into 
one without a residue. He thought the author’s oper- 
ator S superfluous and pointed out other possible sim- 
plifications. C. O. Mailloux agreed that simplification 
was desirable. 
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J. J. Slepian sent in written discussion pointing out 
the use and application of the operators employed in 
the mathematical work of the author. This was fur- 
ther emphasized by Chester T. Allcutt. 

All of the speakers agreed that the paper was a 
valuable and epoch-making contribution, this being 
emphasized by C. P. Steinmetz, B. E. Behrend and 
Charles F. Scott. A. M. Dudley referred especially 
to its value for the practical designer of machinery. 

Two other papers also were presented at this ses- 
sion. The first was by V. Karapetoff on “Pre-charged 
Condensers in Series and in Parallel.” 

This paper was discussed by C. O. Mailloux, of 
New York City; L. T. Robinson, of Schenectady ; and 
L. W. Chubb, of East Pittsburgh. The remarks had 
to do mostly with the nomenclature of condensers and 
capacity. 

The last paper, dealing with “Sustained Short- 
Circuit Phenomena and Flux Distribution of Salient- 
Pole Alternators,” by N. S. Diamant, was presented by 
C. M. Davis. 

It was discussed by F. D. Newbury, of East Pitts- 
burgh ; R. E. Doherty, of Schenectady ; W. F. Dawson, 
of Lynn. Mr. Newbury thought the paper had been 
made needlessly complex by the addition of data which 
were not stated, and these results might be entirely 
different with a different air gap, etc. The results may 
thus be misleading because not general. The assump- 
tion of a sinusoidal short-circuit current is not war- 
ranted. 

The final session on Friday afternoon was a long 
one, showing that interest never flagged up to the very 
end of the convention. The first paper was by R. E. 
Doherty and O. E. Shirley on “Reactance of Syn- 
chronous Machines and Its Applications.” 


REACTANCE OF SYNCHRONOUS MACHINES AND ITs 
APPLICATION. 


Part I treats of the calculation and application of 
the armature self-inductive reactance of synchronous 
machines. A short, reliable method is given in the 
form of curves, Figs. 20a, B, c, making the calculation 
from design sheet data a matter of a few minutes. 
Table I shows a comparison of calculated and test 
values (obtained from saturation and synchronous 
impedance curves) for 138 machines, ranging from 
high-speed turbine generators to the low-speed engine 
type. 

Three points were brought out during the investi- 
gation: 

(1) That in polyphase machines, the armature self- 
obtained with a single machine whose design elements 
were not clarifying but confusing. The results were 
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inductive reactance, just as the armature reaction, is a 
polyphase, not a single-phase, phenomenon, and there- 
fore the mutual induction of phases in a three-phase 
machine increases the effective self-induction of each 
phase by approximately 50 per cent over the single- 
phase value, while in two-phase machines, in which the 
mutua! induction of phases is zero, the effective self- 
induction of the phase is the same for two-phase or 
single-phase operation. 

(2) That the variation of armature reactance dur- 
ing the cycle, due to salient-pole construction, is prac- 
tically eliminated in Y-connected, three-phase machines 
for the reason that the variation, consisting almost 
entirely of a third harmonic, is cancelled in such ma- 
chines. This leaves, in effect, a uniform reluctance 
for the leakage flux emanating from the tooth tips. 

(3) That in the familiar method of obtaining the 
armature self-induction from the saturation and syn- 
chronous impedance curves (i. e., by subtracting the 
armature reaction, that is, the demagnetizing ampere 
turns of normal current under sustained short circuit, 
from the corresponding field ampere turns) a very large 
error in this test value of self-induction may occur if, 
as is usually done, the armature reaction is calculated 
on sine wave assumptions. A set of curves shown in 
Fig. 20, which are plotted from results derived in 
Appendices A and B, give values of the correction 
factor which applies to calculations based on sine wave. 

An approximate, but convenient, method of apply- 
ing the armature reactance in the calculation of field 
excitation under load is given in Appendix C. 

In Part II it is shown that the initial short-circuit 
current of synchronous machines is determined not 
only by the armature self-inductive reactance, as is 
often assumed, but also by the field self-inductive reac- 
tance. Neglecting the field reactance in calculation 
may give a calculated short-circuit current 50 per cent 
or more, too high. A formula is derived for calcu- 
lating the field reactance which, added to the armature 
reactance, gives the total which determines the initial 
short-circuit current and which it is proposed should 
be called, as previously recommended by other authors, 
transient reactance. Table IV shows a comparison 
on 11 machines of the actual short-circuit currents as 
determined by oscillograph, and as calculated by meth- 
ods proposed in the paper. 

The calculations of transient reactance apply 
strictly to salient laminated pole alternators without 
amortisseur winding. However, such experience as is 
recorded in Table IV, if analyzed in connection with 
theoretical considerations, affords a basis for esti- 
mating the transient reactance of turbine generators 
with massive steel rotors and of salient-pole machines 
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with amortisseur windings. These points are summed 
up in “Summary and Conclusions.” _ 

An attempt is made to describe the apparently com- 
plicated physical phenomena of sudden short circuits 
in terms as free as possible from mathematics. One 
interesting and important point which the authors 
establish from the physical interpretation of the prob- 
lem is that there is a very significant rise in flux at the 
bottom of the pole at short circuit. This may be (if 
the rotor is entirely laminated) 30 or 40 per cent of 
normal flux, and apparently explains why, in machines 
with solid steel rotor rims, the field attenuation factor. 
a;, changes radically after the first few cycles after 
short circuit. - 

This paper was discussed by V. Karapetoff, of 
Ithaca; F. D. G. Newbury and C. L. G. Forescue, East 
Pittsburgh; C. M. Davis and H. R. Summerhayes, of 
Schenectady ; W. F. Dawson, of Lynn. Written dis- 
cussion was sent in by C. J. Fechheimer and N. S. 
Diamant. 

Mr. Fechheimer considered different methods of 
measuring machine reactance, each of which gives a 
different value. He pointed out the disadvantages of 
each and the possible errors of the authors’ results. 
Mr. Newbury quoted values of experimental results, 
which showed large discrepancies from the authors’ 
formulas. Mr. Doherty in reply attributed these dis- 
crepancies to improper interpretation or application of 
the formulas. It is entirely possible to get results of 
practical value. 

The next paper was on “Protection from Flashing 
for Direct-Current Apparatus,” by J. J. Linebaugh 
and J. L. Burnham. It was discussed by C. L. G. 
Fortescue, F. D. Newbury and F. C. Hanker, of East 
Pittsburgh ; H. B. Dwight, of Hamilton, Canada ; Felix 
Wunsch, of Philadelphia ; J. F. Tritle, of Schenectady ; 
and W. F. Dawson, of Lynn. 

Mr. Fortescue discussed speeds of operation of 
circuit-breakers and Mr. Tritle described the second 
form of high-speed breaker referred to by the authors. 

Mr. Hanker said that the use of higher voltages on 
direct-current railways had intensified the problem. 
The authors’ solution is the natural one for existing 
installations. He described the scheme of Mr. Storer 
for an arc suppressor. 

The last paper of the convention was entitled, “The 
Automatic Hydroelectric Plant,” by J. M. Diabelle and 
L. B. Bonnett. It was discussed by H. R. Summer- 


hayes, J. E. Linebaugh and Oliver C. Traver, of Schen- 
ectady. The discussion consisted mainly of questions, 
to which the authors replied that as long a period as 
ten weeks had passed without inspection of the elec- 
trical parts, but it is usual to inspect the controller 
every week. 
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FUEL ADMINISTRATION TAKES STEPS TO 
DETECT SHIPMENTS OF INFERIOR 
COAL. 





Central-Station Companies Are Osked to Report Such 
Cases to Inspection Division. 


The National Committee on Gas and Electric Serv- 
ice, Munsey Building, Washington, D. C., is in receipt 
of the following from the Inspection Division of the 
U. S. Fuel Administration, which speaks for itself and 
which will be of interest to public utility companies: 

“The U. S. Fuel Administration will be pleased to 
receive complaints from public utility companies as to 
improperly prepared or relatively inferior bituminous 
coal received at their plants by direct barge or railroad 
shipments. 

“In making complaints, state the name of the pro- 
ducing company and the mine at which shipment 
originated ; also give name or number of barges, and 
the initials and numbers of cars. 

“All communications relative to the above should be 

addressed to Chas. M. Means, manager, Inspection 
Division, U. S. Fuel Administration, Washington, 
+. 
‘When these reports are received an inspector will 
be sent to the mine and investigation made, and such 
action taken as each case seems to merit. Such reports 
will materially assist the Fuel Administration in lo- 
cating mines that are not producing coal of proper 
commercial value, and it is hoped that a very material 
improvement in the situation will result.” 


LYNN. SECTION HOLDS ANNUAL MEET- 
ING. 








Now Largest Section of American Institute With 1659 
Members. 


The annual meeting of the Lynn (Mass.) Section, 
A. I. E. E., was held June 24, the report of Secretary 
R. D. Thomson, showing that the season 1917-18 had 
been the most prosperous in the history of the sec- 
tion. The membership is now 1659, the largest of any 
section in America, and great credit is due J. M. Davis, 
the past chairman, and Secretary Thomson for the 
splendid series of addresses arranged for. A number 
of meetings the past season were so largely attended as 
to exceed the capacity of General Electric Hall, and 
outside audience rooms had to be secured. Of the 17 
major meetings held, 11 have been of an engineering 
nature. 

Following the business meeting, Walter C. Fish, 
manager of the Lynn works of the General Electric 


















Company, made a short address, and Fred M. Kimball 
gave a talk.on “The Evolution of a Great Industry” 
with special reference to the early history and present 
condition of the General Electric Company. 

The officers of the section for the ensuing year are 
Louis E. Underwood, chairman; John E. Lear, secre- 
tary. K. M. Holt is chairman of the entertainment 
committee, and Henry C. Spinney of the membership 
committee. Executive committee members are Ken- 
neth M. Bradley and F. R. Campbell. 





INCREASE IN COPPER PRODUCTION IS 
SHOWN BY 1918 RECORDS. 


In the following table is exhibited the production 
of twelve of the largest groups of copper mines in the 
United States for April and May, 1918, and for May, 
1917. The output for May, 1918, shows an increase 
of more than 5,000,000 pounds over that of April, but 
it falls over 5,000,000 pounds below the May produc- 
tion of 1917. The important phase of the showing is 
the substantial increase for May over April this year. 
Its significance is that the big copper producers have 
been able to augment their effective operating forces, 
after having been handicapped by a shortage of efficient 
miners. 








1918 —_ 1917 

May April May 
(pounds) (pounds) (pounds) 
Anaconda... ce eceeceese 25,400,000 26,500,000 28,400,000 
Calumet & Arizona ...... 4,768,000 4,374,000 5,688,000 
C. & Hecla and subsidiaries 12,944,732 11,734,820 14,450,011 
GD 0.0 6s ccces been peteuane 5,987,340 6,290,513 6,984,457 
DORR © 6 ity sdbanben dae 10,250,000 9,250,000 11,900,006 
DOES . ccxcdeanepenanes 3,404,000 5,794,000 7,208,000 
eee 5,100,000 4,913,590 4,985,363 
| x¢uscebhvemenies 7,000,000 6,900,000 7,239,978 
mee EROOMGMA wcccctaenssde 4,404,000 kt, awe 
Ray Consolidated 8,120,000 7,350,000 7,652,487 
DEE ic sce secnetrnsent 840,999 842,790 1,385,669 
Utah Copper .............. 18,200,00€ 16,690,833 19,262,556 
109,419,073 104,368,546 115,156,521 


Productions by American-owned properties in 
South America, the Braden and Cerro de Pasco; the 
Greene-Cananea in Mexico, and the Granby in Canada, 
for the same months, as given below, show less varia- 
tion, which indicates undisturbed mining conditions. 











PE 0 ncon conbesedbevent 6,758,009 4,722,000 6,750,000 
Cre Me POGOe accisccvede 6,166,000 5,952,000 4,670,000 
CED Es occas cedbeaeese dak 7,506,000 7,770,000 8,245,206 
Granby Consolidated ..... *3,600,000 3,689,982 3,159,284 
Greene-Cananea .......... 4,100,000 4,100,000 4,370,000 
28,130,000 26,233,982 27,194,490 
(Qe ete! eee 135,549,071 130,602,528 142,351,311 
For five months ended with May: 
1918. 1917. 
IN inc ads dubs 4006. 60-0:0° «cain 495,979,026 545,194,064 
EE RSE AES i a : ! 137,969,173 134,937,712 
0 Pee 680,131,776 


*Estimated. 


The New Cornelia, one of the later producers in 
Arizona, was equipped in 1916 with a leaching plant 
of large capacity, whereby the copper in the ore is 
reduced to a solution by sulphuric acid, and then 
precipitated by the electrolytic method. The produc- 
tion at this property, as shown in accompanying table, 
apparently proves the success of this plant, at which 
no smelting is required, and, consequently, the only 
fuel required is that necessary for mechanical and 
electrical methods of operating. 





IMPORTANT PAPERS BEFORE TESTING 
EXPERTS. 
The American Society for Testing Materials, 


which is affiliated with the International Association 
for Testing Materials, held its twenty-first annual 
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meeting on June 25 to 28, at Atlantic City, N. J. Aside 
from numerous committee reports on technical matters 
and written and oral discussions, several important 
papers were presented. Among these was a paper by 
A. V. de Forest, on “A Simple Type of Brinell Testing 
Machine for 500 kg. Load.” J. G, Ayers, Jr., pre- 
sented a paper on “A New Method of Obtaining 
Brinell Hardness,” and also a second paper dealing 
with “Changes Within the Critical Range of a Given 
Steel.” 





WAR CONVENTION OF INDEPENDENT 
TELEPHONE MEN. 





Increased Revenues and Government Control Among 
Topics Discussed at Four-Day Meeting in Chicago. 


The annual convention of the United States Inde. 
pendent Telephone Association was held in Chicago 
on June 25 to 28. The total attendance was over 500 
from all sections of the country and several parts of 
Canada. The chief topics of discussion related to 
war-time problems in the telephone industry. These 
were touched on in the annual address of President 
George W. Robinson, of St. Paul. He called attention 
to the important services of telephone men in the 
Signal Corps and related branches of Government 
service. The need for granting increased rates to the 
telephone companies was pointed out, and in this con- 
nection it was urged that the companies should pre- 
pare cases for presentation before utility commissions 
with exceptional care. Vice-president F. B. MacKin- 
non in his address reviewed the work conducted at the 
Washington office of the association under his charge. 
He said the independent telephone industry represents 
an investment of $200,000,000 and serves about 5,000,- 
ooo subscribers. 

Among other addresses presented at the conven- 
tion were the following: “Commission Control of Pub- 
lic Utilities from the Telephone Companies’ Stand- 
point,” by O. F. Berry, Carthage, Ill:; “Commission 
Control of Public Utilities from the Commission’s 
Standpoint,” by Charlés E. Elmquist, of the National 
Association of Railway and Utility Commissioners, 
Washington, D. C.; “The War Finance Corporation 
and Capitol Issues Committee,” by H. L. Gary, Kansas 
City ; “Independent Telephone Company Signal Corps 
Recruiting,” by H. E. Bradley, of Philadelphia. There 
were also numerous discussions of telephone problems 
during the war, as well as discussions of the addresses 
that had been presented. Government ownership, 
operation or control of telephones was not much 
favored. 

The directors and officers of the association were 
re-elected. 





ST. LOUIS JOVIAN LEAGUE ELECTS 
OFFICERS. 


‘New officers for the St. Louis Jovian League for 
the ensuing year have been elected as follows: 

President, E. H. Waddington, Western Electric 
Company. 

ice-president, B. H. Mann. 

Secretary-treasurer, George McD. Johns. 

In endorsing the above slate, T. H. Bibber, sales 
manager of the Luminous Unit Company, St. Louis, 
paid a high tribute to the untiring work of Mr: Wad- . 
dington and to his very successful handling of the 
entertainment committee during the past few years. 
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LONDON’S ELECTRICITY SUPPLY. 





Adverse Conditions in War-time Place Central Stations in 
Dilemma. 
By AvsBert H. Brince. 


As a result of an investigation of the returns 
issued by the numerous electric light and power com- 
panies operating in the London area, it is possible to 
understand what are the main effects of the war condi- 
tions which have prevailed there during the past year. 
Without going into statistical details it may be said 
that in nearly all cases revenues were larger than in 
the preceding year, but this does not mean that the 
actual business done was better. In some sections of 
the area the increase in revenue was substantial owing 
to the charges to consumers having been put up in 
good time to meet the great increase in working costs. 
In several cases the higher charge was shown by the 
net result not to have met the difference in cost of 
coal, labor, material, taxation, etc. One of the larger 
companies is inserting a coal clause in all new power 
contracts, the effect of which is to make the consumer 
pay for the extra price of coal above a standard rate, 
and in its accounts the receipt thereby obtained is 
deducted from the amount appearing as paid for coal. 

In addition to the higher price of coal, the national 
coal distribution scheme and some other influences 
have led to an inferior quality being obtained, causing 
a larger quantity of ash and involving more labor for 
handling both fuel and ash. In very few cases were 
the companies able to secure the new generating plant 
that they required. One station had plant on order 
which would have materially altered its generating 
costs, but the plant was requisitioned by the govern- 
ment before delivery and the out-of-date plant had 
still to serve under wasteful conditions. Increases in 
dividends to shareholders could hardly be expected 
but in one case where this was found possible it was 
mainly due to the company having been so fortunate 
as to get hold of the new and more efficient plant that 
had been on order for some time. 

The chairman of the oldest company of all, the 
London Electric Supply Corporation, has given a 
few figures comparing the doings of the year of the 
outbreak of the war with those of 1917, which may be 
quoted with advantage as they may be regarded as typ- 
ical. In the year 1914 with an output of 46 million 
units (kilowatt-hours), an average price of 1.88 cents 
per unit was obtained, while for power alone the charge 
averaged 1.5 cents. For the year 1917 when 49 million 
units were sold the average received for light and pow- 
er was 2.12 cents. The total costs per unit last year 
were 1.58 cents. Stated generally the generating ex- 
penses advanced between 1914 and 1918 by 77 per cent, 
and the units sold were only 5 per cent larger. In the 
same period coal costs advanced by 150 per cent and 
labor by 75 per cent. 

The difficulties imposed upon householders and 
commercial offices by the coal shortage have done as 
much to popularize electric heating as perhaps all 
previous propaganda efforts on the part of the elec- 
tricity companies. Transportation difficulties, shortage 
of domestic labor, and even such minor matters as 
shortage and dearness of kindling wood and matches, 
have all contributed to turn thé public over to electric 
radiators wherever they could secure them and get 
them connected up. A later development under which 
the Coal Controller reduces the quantity of electricity 
that any consumer (above a very low figure) may use, 
by one-sixth of last year’s consumption, and a proposed 
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rationing of even the electricity works themselves, ‘may 
temporarily hinder the heating progress, but such effect 
can only be temporary for the educational influence of 
present adversity will continue and be reinforced after 
the war. The electricity companies are, not unnatur- 
ally, very annoyed at the light and power restrictions 
of the controller for they feel that if there is any way 
of saving coal it is by the extension of electric heating 
in place of the open coal fire, and of electric meters in 
place of steam plant. The City of London Electric 
Lighting Company’s manager has estimated that the 
4% millions of units (kilowatt-hours) used on his 
circuits for 8500 electric radiators are taking the place 
of coal heating which would have required 12,000 tons 
of coal. Instead of burning that 12,000 tons, a better 
result was secured for the consumer by the company 
using only 4500 tons, thus saving 7500 tons. This 
authority also estimates that in supplying 114 million 
units (kilowatt-hours) for power, there is a saving 
of 45,000 tons of coal per annum. Thus one company 
is saving 52,500 tons per annum. It is felt that by 
rationing power users the latter will be driven back 
to steam plant burning coal in order to keep their in- 
dustries running. In many a small household where 
the permissible gas consumption is being cut down the 
user will keep the kitchen coal range going during the 
summer months, which he does not do in ordinary 
times, and he will burn coal up to the full limit of his 
ration. 

The prospect for the current year seems to be indi- 
cating much higher working costs due to fuel and 
labor ; a reduced consumption of lighting current owing 
to lengthened period of summer-time and curfew 
restrictions at hotels, places of entertainment and in 
shop windows. Profits can only be maintained by con- 
tinuing to increase the charges to meet these adverse 
conditions. 

The London companies are, of course, not in sym- 
pathy with the super-power station proposition, as 
advanced by the Coal Conservation Committee. Many 
years ago they wanted to amalgamate interests in some 
way, enabling a cheaper and more efficient supply ‘to 
be given, and they unitedly hold now that the London 
district should be treated as a special case, feeling that 
if obstacles had not been placed in the way of their 
amalgamation or co-operative projects of ten years 
ago the situation would have been met long be- 


fore this. 





THE AUTOMOTIVE ELECTRIC ASSOCIA- 
TION ANNOUNCES SUMMER MEETING 
AT LAKE PLACID, N. Y. 


The Automotive Electric Association announces its 
summer meeting at Lake Placid, N. Y., on July 10 to 
13. An elaborate program for the four days’ session 
provides for addresses and several technical papers, 
committee reports and discussion. Provision is made 
for entertainment and recreation. 

The “Standardization Problems in the Starting and 
Lighting Industry” will be treated in a paper by B. M. 
Leece, chairman, standardization committee ; the “Size 
and Performance of Batteries in Relation to the Size 
of Engines or Work to Be Done,” is the subject of a 
paper by C. F. Gilchrist, chief engineer, Auto-Lite 
Corporation, Toledo, Ohio. Addresses will be deliv- 
ered by A. D. T. Libby, consulting engineer, Splitdorf 
Electrical Company, and by J. J. Jackson, general coun- 
sel, Westinghouse Electric & Manufacturing Company, 
East Pittsburgh. 
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Automatic Time Switch — Vacuum Cleaner Campaign of 
Joplin Company—Conservation of Grain and Fuel Supplies 


THE AUTOMATIC TIME SWITCH. 


The automatic time switch is a piece of apparatus 
that deserves greater publicity at the present time 
than is accorded it. It can be a powerul factor in 
conserving man-power, time and fuel. It is a piece 
of apparatus that can often be used by the central 
station, the city and municipality, and the individual 
owner of a building to good advantage, in each in- 
stance enabling a saving of fuel, and labor, a reduc- 
tion of electric light bills, safeguarding against legal 
claims for damages, or some other saving. It is sur- 
prising to what a large extent the electric time switch 
is being used in accomplishing some of these things. 

The hallway and stairway lights of flat buildings 
are often left burning from dusk until the janitor or 
owner of the building turns them out in the morning, 
usually an hour or two or even more after dawn, and 
therefore after they are really needed. The time 
switch would save the waste of kilowatt-hours burned 
in this way, also the lamp-hours by which the life of 
the lamps are shortened, items worthy of consideration 
in a flat big or small. Press reports tell of an effort 
being made to curtail home lighting fifty per cent. 
The automatic time switch may prove a necessity then 
for extinguishing lights at midnight or at dawn. 

The shortage of fuel again promises to cause cur- 
tailed use of signs this coming winter. Perhaps store 
window lighting and signs will be allowed to be il- 
luminated only until after the theater-goers have gone 
home. The time switch takes care of this nicely. 

For the automatic substation and isolated trans- 
former house serving small villages and townships, and 
the arc and tungsten street lighting circuit the electric 
time switch does away with attendance, economizes 
light and lamps and energy. For the rural or railway 
water tank, it is sometimes found preferable to install 
a time switch and have the tank filled at definite times 
rather than to start the motor automatically according 
to definite water levels. Such an arrangement is par- 
ticularly convenient when the tank is far-removed 
from supervision, and the demand for water definitely 
known. 

Some of the larger utilities employ men to go 
round and turn off the flat-rate customers having signs 
or store windows illuminated till late at night. Often 
the men are late in getting around; men are now dif- 
ficult to obtain and women are not advisable for this 
work of traveling the street of our cities late at night. 
The time switch takes care of this situation, without 
worry, without delay, saving cost of labor and reducing 
energy consumption. 

Another case where the automatic electric time 
switch is recommended is for controlling the lamp clus- 
ters in passenger depots and track crossings of trolley 
and steam railroads. These lights, are often required 
by state law to burn from dusk to dawn, but can often 
be seen burning long after the sun is up, in fact until 
a train crew or some passer-by turns them out. The 
time switch takes care of this, requiring only a change 





of setting with the season, a matter of a little atten- 
tion. 

Another case that comes to mind is that of lighting 
up dangerous sections of road, bridges and curves. 
The congestion of the railroads and _ terminals 
has diverted much traffic to the highways and 
the motor trucks. With increased traffic comes 
the need for better illumination of our roads. 
Out in remote localities, served by the rural line, the 
automatic -time switch permits the lights to come on 
and go off with the coming of dusk and dawn, with- 
out trouble, but with entire reliability. 

The instances where the automatic electric time 
switch can be used to good advantage to save light, 
save fuel, labor, and material are endless. And the 
greater the load and the longer the hours saved by 
the use of the switch the sooner the time switch pays 
for itself. The present time, with everything at in- 
flated prices, makes the time switch a good investment 
for those that want to save themselves trouble and 
keep down their light bill. 





BYLLESBY COMPANIES’ RATES RAISED. 


Since September 1, 1917, increased rates for utility 
sérvice have become effective at 297 communities 
served by the following properties managed by H. M. 
Byllesby & Company: Fort Smith Light & Traction 
Company, Mobile Electric Company, Northern States 
Power Company, Oklahoma Gas & Electric Company, 
Ottumwa Railway & Light Company, Puget Sound 
Gas Company, San Diégo Consolidated Gas & Electric 
Company, Tacoma Gas Company, and Western States 
Gas & Electric Company. 





CONSERVING GRAIN AND FUEL SUPPLIES. 


The war has naturally changed for the time being 
the character of the activities of the English Electric 
Vehicle Committee. Lately it has directed its efforts 
mainly to negotiations with British government depart- 
ments with a view to facilitating the extended use of 
commercial electric vehicles by an increase in produc- 
tion in England and a modification of import restric- 
tions. Further concessions in these directions are 
hoped for owing to the beneficial effect that the ex- 
tended use of electrics would have in the matter of 
conserving grain and gasoline supplies. The main- 
tenance of all electric vehicles in service for utility and 
national work is strongly supported by the Government 
Petroleum Committee on grounds of gasoline economy. 

In view of the great demand for lead for war pur- 
poses the committee has obtained a promise from the 
munitions overseas transport department to allot 
shipping space up to a total of six tons per week for 
the import from the United States of lead battery 
plates for electric vehicles. .It was at first proposed 
that battery plates should be brought over. and allo- 
cated through a firm of accountants acting on behalf 
of the Electric Vehicle Committee, but it has been de- 
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cided that it is preferable to let the battery and vehicle 
makers apply, with the support of the committee, with- 
in the approved weekly limit of weight, to respective 
government departments concerned in import and 
shipping questions in regard to any batteries that may 
be required. 





SELLING CLEANERS IN THE JOPLIN 
DISTRICT. 


Empire District Electric Company Disposes of 207 
Machines in Less Than 30 Days. 


A recent sale of vacuum cleaners in Joplin, Mo., 
brings an interesting demonstration of the power and 
value of concentrated campaign selling as compared 
with ordinary day-to-day methods, no matter how good 
—no matter how painstaking and persistent. The new- 
business department of the Empire District Electric 
Company had never sold more than 48 cleaners in any 
month before this sale and when they set themselves 
the bogie of 150 machines it seemed a bit ambitious. 

But they went to work and before the month was 
done rolled up a total of 207 sales having a sales value 
of $11,220 among a population of 70,000, over half of 
which is located in outlying towns. L. W. Dickson, 
assistant sales manager of the Empire District Electric 
Company, in commenting on the results of the cam- 
paign, attributes this success to team work in the sales 
department more than to any other one thing. 

“The first thing we did,” he says, “was to purchase 
a blackboard on which we listed each salesman’s name, 
the number of cleaners sold daily, the total number of 
cleaners sold to date, and the amount in dollars and 
cents of each salesman’s business. Every morning a 
meeting was held for the purpose of enthusing the men 
and the figures on the blackboard were changed. In 
this way the record of each man was always before 
him and the friendly rivalry created would spur him on 
to greater efforts. All the salesmen in the department 
were keenly interested in the competition and loyal to 
the company in their efforts to make a record that 
would stand well to the credit of the Empire District 
Electric Company in comparison with other Doherty 
properties. 

“Everything we could think of was done to co- 
operate with the salesmen and strengthen them in their 
selling. Two of the manufacturers’ expert specialty 
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men spent a week with us at the time when the con- 
sumers were paying their bills and taking the discount 
we offer during the first ten days of each month. One 
of these experts worked with our men the entire month, 
running about town in a car bearing a big canvas sign 
reading, ‘This Is Hoover Sweeper Month at the Em- 
pire District Electric Company.’ . In the outlying towns 
it was no easy matter to keep a supply of machines on 
hand at the rate they were being sold, but regardless 
of everything we managed to keep them well supplied 
although our stock was almost depleted, due to delays 
in transit.” 

The only special inducement offered in this cam- 
paign was to reduce the size of the first payment, under 
the company’s regular easy-payment offer, to $2.50, and 
this was played up conspicuously in the newspaper 
advertising. This was not sufficient to wield any large 
influence, but it served to inject an element of bargain 
and help materially. A period of six months was 
allowed for the balance of the payment. This adver- 
tising was supported by a number of very able window 
displays, one of which is shown in the accompanying 
illustration. This display ran from April 1 to 6, dur- 
ing the discount period. Then the day before the cam- 
paign closed a telegram was delivered to all the hope- 
ful prospects which had been dug out during the cam- 
paign, reading, “You have just 24 hours to take 
advantage of our special Hoover offer,” and it served 
to crystallize a great many sales. 

Mr. Dickson also says: “Mr. Rhed of the Hoover 
Suction Sweeper Company offered every assistance 
possible and we are very grateful to him and to the 
Hoover Company for the gratifying results obtained.” 





BISCUIT MANUFACTURERS TAKE ENTHU- 
SIASTICALLY TO ELECTRIC 
SOLDERING IRONS. 


The biscuit manufacturers of Chicago, five in num- 
ber, have ordered 300 electric soldering irons during 
the last seven days, which will make about 450 elec- 
tric irons in use in this industry in Chicago altogether. 
Each iron takes about 225 watts, and will be used for 
sealing tin cases containing biscuits for -military and 
naval purposes. It has been found that the use of the 
electric soldering iron permits of quicker work, more 
cleanly working conditions, reduction of odors, and 
conservation of time, labor and solder. 


Window Display of Empire District Electric Company During Vacuum-Cleaner Campaign. 
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Fusing Arresters—Western Red-Cedar Specifications—Cor- 
rosion Preventatives— Pole Salvage—Lighting Schedules 


USE OF LAMP CORD IN LIGHTNING 
ARRESTER CIRCUIT. 


Use of Lamp Cord Possesses Many Advantages Without 
Disadvantages of Other Modes of Fusing. 


By G. M. MILNER. 


The question of whether to fuse lightning arresters 
or install them directly between line and ground with- 
out a fuse is an old question. The advocates of fuses 
maintain that it is better to forego the use of a light- 
ning arrester by its fuse blowing than to have the ar- 
rester wrecked, and the service probably interrupted 
during the process. On the other hand those that main- 
tain lightning arresters should not be fused claim that 
the element of uncertainty as to whether an arrester is 
in circuit or not results in a false sense of security, 
apparatus and service may often be without protec- 
tion when needed, and the lightning arresters are not 
earning the return that they should because possibly 
inactive a large part of the time. 

Since Roper’s classic on transformer protection 
two or three years ago pointed out that the individual 
arrester with the transformer, and preferably on the 





same pole, and the number of arresters in a 
given distance, were factors in determining the 
efficiency of lightning-arrester performance the in- 
creased number of arresters installed by some 


companies for a given circuit length has made the 
question of whether to fuse them or not a difficult one 
to decide. There are the two extremes, no middle 
course, of either fusing or not fusing the arrester. 
However, in fusing, the happy medium is possible so 
that protection of the arrester is obtained and yet need- 
less blowing of the fuse does not occur. 

Arrester fuses usually consist of a short length of 
copper wire, No. 8 or No. 6 solid copper are the stand- 
ard sizes used for distribution work, and so often find 
their way for linking up arrester to circuit, or arrester 
to earth as the case may be. Both these wires require 
a very heavy current to melt them, and while the ar- 
rester may be saved from destruction by their melting, 
the circuit-breaker in the station almost invariably 
opens due to the heavy current flowing through the ar- 
rester circuit. 

One large operating company in Ohio has for some 
time been trying out the use of lamp cord for fusing 
the lightning arresters on its 2300-volt distributing 
circuits. Lamp cord, experience proves, is very well 
suited for this class of work. It melts at very much 
lower amperage than the solid copper wire, No. 6 or 8, 
and thus protects the arrester and yet blows without 
interrupting the service. By furnishing the linemen 
with lamp cord in short lengths all arresters are fused 
uniformly instead of haphazard, with tie-wire or what- 
ever happens to be available, and at the same time 
makes it an easier and quicker matter to replace blown 
fuses. The lamp cord used is that obtained from 
various sources, wire from discarded fittings, junked 





appliances, and so on, thus enabling material of junk 
value only to be used for good purpose. In some 
forms of line construction the fact that flexible cord 
is used may be made a means for readily indicating 
whether the lamp cord has melted or not. 





‘ SPECIFICATIONS FOR WESTERN RED 
CEDAR POLES. 


The official specifications of the Western Red 
Cedar Association revised as to April 30, have been 
printed. These specifications apply specifically to 
standard Western Red Cedar poles with 4-inch tops, 
and 20 feet in height and larger. It might be pointed 
out that pole line designs should preferably conform 
to the specifications on the basis of cost, time of deliy- 
eries and uniformity of pole supply. The specifications 
are as follows: 


1. Live Timber—All poles must be manufactured from 
live growing cedar timber. 

2. Manufacture — All poles must be peeled, knots 
trimmed close and butts and tops sawed square. 

3. Variation in Length—Poles may be 6 inches longe1 
or 3 inches shorter than length specified. 

4. Knots—Knots are not a defect, if sound, trimmed 
smoothly and do not plainly impair the strength of the pole. 
5. Discoloration—Discoloration is not a defect. 

6. Miscellaneous Defects—No poles shall contain sap rot, 
woodpecker holes, plugged holes or evidence of having been 
eaten by ants. 

7. Rot—Tops of poles must be free from rot. Butt rot 
in center, including small ring rot, shall not exceed 10 per cent 
of the area of the butt. * Butt rot of a character which im- 
ry the strength of the pole above the ground line is a de- 

ect. 

8. Cat Faces—Sound cat faces are not a defect if no 
part of the cat face shows on the upper one-fifth of the length 
= the pole or within 2 feet above or 1 foot below the ground 
ine. 

9. Dead or Dry Streaks—A sound dead or dry streak is 
not a defect if it does not cover more than 25 per cent of the 
surface of the pole at any one point. 

10. Minimum Measurements—(a) The tops of all poles 
shall have a minimum circumference measurement as shown 
in Table No. 1. 

(b) The extreme butt of all poles shall have a minimum 
measurement as shown in Table No. 2. -: 

(c) Poles having a decided swell or flare at the butt shall 
have a sufficiently larger measurement at butt to insure a 
reasonable measurement at the ground line. 

ll. Short Kinks—Short kinks are not permitted. 

12. Reverse Sweep—Reverse. sweep and two-way sweep, 
meaning a sweep in two planes, is permitted, provided a 
straight line drawn from the center a pole at top to center 
of pole at ground line does not leave the pole at any point. 

13. One-Way Sweep—One-way sweep is permitied pro- 
vided it does not exceed maximum shown in Table No. 3. 

14. Method of Measuring Sweep—That part of the pole 
below the ground line not to be taken into consideration. 
Tightly stretch a tape line from point at the ground line (see 
paragraph 15) on the side of the pole where the sw is 
greatest to the upper surface at the top of the pole, and hav- 
ing so done, measure widest point from tape to surface of 
pole and if, for illustration, upon a 30-foot pole the widest 
point does not exceed 4 inches, this pole shall be accepted. 

15. Explanation of Term “Ground Line’ — The term 
“Ground Line” as used in these specifications shall mean a 
point on the pole a distance of 4 feet on 20-foot, 5 feet on 
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25-foot and 30-foot, and 6 feet on 35-foot and longer poles 


from the extreme butt. 
TABLE NO. 1—MINIMUM TOP MEASUREMENT. 


Top _Top_ : 
designation Circumference. designation Circumference. 


4-inch top 12 inches 8-inch top 25 inches 
5-inch top 15 inches 9-inch top 28 inches 
6-inch top 18% inches 10-inch top 31 inches 
j-inch top 22 ~=inches 


TABLE NO. 2. 
Poles 35 feet and longer shall have a minimum circumference 
measurement at extreme butt as follows: 


7-inch 8-inch 9-inch 10-inch 
Length top. top. top. top. 
MS WR ctcwns 33 inches 36 inches 39 inches 42 inches 
40 10Gb... vccccce 34 inches 37 inches 40 inches 44 inches 
9B BGs 0404s ds. onmer inn 39 inches 42 inches 45 inches 
A ee il inches 44 inches 47 inches 
CE Wein dda xcleau! Gicechank« 42 inches 45 inches 48 inches 
OO: BR ects ode. ucedewbas 44 inches 47 inches 50 inches 
OP BR. cht cdwet beeiSeses 45 inches 48 inches 51 inches 
Oe te ard aekebondea’s 47 inches 50 inches 53 inches 
Ge Weld dncdedea “leesdceee 48 inches 51 inches 54 inches 
>) eee Se re 50 inches 53 inches 56 inches 
sf Seer Ss 51 inches 54 inches 57 inches 
SO GR csi coxds covebensen 52 inches 55 inches 58 inches 


TABLE NO. 3. 


Maximum sweep 
between top 
Length of pole. and ground line. 


Maximum sweep 
between top 
Length of pote. and ground line. 





20 feet 3 inches 60 feet 9 inches 
25 feet 3 inches 65 feet 10 inches 
30 feet 4 inches 10 feet 10% inches 
35 feet 5 inches 75. feet 11 inches 
40 feet 5% inches 80 feet 12. inches 
45 feet 6 inches 85 feet 13. inches 
50 feet 7 inches 90 feet 14 inches 
55 feet 8 inches ° 
EMERGENCY PREVENTIVES AGAINST 


CORROSION OF OUTDOOR MATERIAL. 


Line Material May Often be Treated by Methods Other 
Than Galvanizing to Good Advantage. 


By ArTHUR NEWMAN. 


On account of the very great industrial activity 
and unprecedented commercial prosperity existing at 
the present time it is very difficult to obtain many 
lines of material without long delays, and usually 
without any guarantee whatsoever as to the time of 
delivery. The completion of orders on short notice 
at the present time is almost unheard of in the iron 
and steel trade especially, as in many others. The 
central station and power companies have most of 
them encountered no little difficulty in meeting the 
normal demands upon their systems due to the annual 
and expected growth and development of load in the 
way of installing lines and apparatus, without consid- 
ering those other needs that arise resulting from 
emergencies, the springing up of new plants, the fail- 
ure of fuel supplies and the growth of existing plants. 
All these demands create the need for the erection of 
new lines or the extension and re-inforcing of those 
existing with the knowledge that some are permanent, 
others but transitory. 

While line material is obtainable in certain in- 
stances, on very short notice it has been necessary to 
have the metallic parts made locally, and delivery 
within the required time has been possible only by fore- 
going the customary galvanizing. Now the installation 
outside of line material without some form of pro- 
tection against the elements savors of temporary work, 
for it is never known how long the material will last; 
and rapid deterioration due to corrosion in contami- 
nated atmospheres may make replacements necessary 
within a short time and cause abnormally high main- 
tenance charges against the line. There is also an- 
other phase of the matter beside that of high operat- 
ing costs, namely that of safety to service, to com- 
pany’s employes and the public who may be endan- 
gered by failure of guy wires, etc. 

Galvanizing is universally admitted to be the most 
satisfactory method of all for protecting iron against 
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the action of rain and the usual contaminating causes 
contained in the atmosphere,.though there is much 
diversity of opinion as to which of the three methods 
of accomplishing the galvanizing is the most satisfac- 
tory. In the absence of galvanizing there are a num- 
ber of other ways in which iron may be protected 
against rust and corrosion, and upon the theory that 
a little protection is better than none at all mention 
of a few of the simpler methods of mitigating against 
the influences of outdoors may be of use. The degree 
of satisfaction with which they accomplish their pur- 
pose, namely, protect the underlying metal and thus 
prolong its life, depends upon how severe are the 
causes contributing to corrosion and the thoroughness 
with which the coatings are applied and their suitable- 
ness for the purpose. To serve their purpose the 
method used should be fairly permanent; the manner 
of performing it must be simple and require no very 
special talent; it should permit of bulk treatment 
rather than individual, which means treatment before 
instead of after installation; the cost should be low; 
and lastly the treatment should be such as to have 
sufficient mechanical strength to withstand the han- 
dling to which it may reasonably be expected to be 
subjected. 


OXxXIDIZING INSTEAD OF GALVANIZING. 


Giving iron a covering of galvanizing that is at 
once an integral part of the iron is the most efficient 
coating, and must obviously be more lasting than a 
covering applied such as paint. Instead of a coating 
of zinc, which is used in galvanizing, a coating of a 
very permanent nature may be obtained by covering 
the metal with a coat of oxide. One of the simplest 
of most used methods in vogue for doing this is what 
is known as the Gesner process. The iron objects to 
be treated are placed in a container of iron and heated 
to a temperature of not less than 600 degrees centi- 
grade for thirty to sixty minutes. Into the iron con- 
tainer passes a steam pipe under which a fire or burner 
is maintained so that the pipe is red hot. Low pres- 
sure steam in passing through this pipe into the con- 
tainer holding the material to be oxidized is partly 
decomposed into its components oxygen and hydrogen. 
This partly decomposed steam is passed into the con- 
tainer continually for about half an hour after which 
a small quantity of naphtha is passed into the con- 
tainer for a further fifteen minutes. The function of 
the naphtha is to remove any red oxide that may exist. 
The treated material is then removed from the con- 
tainer and dried. 

Coslettizing is another method of treating the sur- 
face of a metal by chemical action. It is rather simpler 
than the Gesner method already mentioned and is more 
easily carried out with the apparatus and materials 
usually on hand. With this method an iron container 
is required. The material to be treated is cleaned 
very carefully and thoroughly by pickling or the sand 
blast (the sand blast is perhaps the more preferable 
where grease has to be removed, since it is more thor- 
ough for a given time of treatment). The articles 
are then placed in the iron container which contains 
a solution of boiling water and phosphoric acid to 
which has been added a quantity of iron or zinc fil- 
ings. Iron filings are the cheaper. At all times suf- 
ficient filings should be maintained to furnish the needs 
of the phosphoric acid, and as it disappears more 
must replenish that consumed. This phosphoric and 
water solution in which the material to be treated is 
submerged is kept on the boil for from one to three 
hours, depending upon their size and the thickness of 
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coating desired. The articles are then removed from 
the solution, dried thoroughly, and wiped with a good 
covering of oil. The material is now covered with a 
coating of iron phosphates, obtained partly from the 
material itself and partly from the solution. The lim- 
itation to both the above methods is that the size of 
the container must be larger than that of the material 
it must contain. This restricts these processes, for the 
smaller company at least, to the treatment of the 
smaller articles such as insulator pins, lag screws, 
bolts, and cross arm braces, etc., and the various small 
pieces associated with electric signs, flood lighting sup- 
plies, etc. 

The above treatments make a protective covering 
that is an integral part of the object protected. There 
are, however, numerous protective coatings that when 
spread upon the surface of the metal offer a certain 
degree of protection, although some cause more harm 
than good, by accelerating instead of deterring cor- 
rosion. The choice between an enamel or a paint is 
often an important one, the former being very satis- 
factory for small surfaces, the latter for large ones. 
A cheap and efficient enamel for small pieces such as 
lamp brackets and flood-lighting supports may be made 
on the job by mixing together 5 pounds light oil, 4 
pounds benzene and about 15 pounds coal tar pitch. 
This mixture makes a hard-drying black enamel. thai 
requires about one hour to dry, which it does with a 
gloss, and another hour to form a good hard coating. 

Neither enamel nor paint are applicable where flex- 
ibility is required, and for covering swinging con- 
ductors and guy wires in salt-laden atmospheres and 
other locations where corrosion is rapid linseed oil 
has proved useful. The oil should be used as the 
vehicle, some metal oxide being added as a filler. This 
is placed in a tank and the wires dipped into it. Two 
coatings should always be applied in this way, the sec- 
ond application not being made till the first has dried. 
Dipping instead of using a brush—which of course 
means doing the treating before the wire is installed— 
is far quicker, much more efficient, and more eco- 
nomical of the dip. 

Much needless deterioration occurs due to placing 
unlike metals in contact, for example copper and gal- 
vanized iron. Where the air is laden with acids which 
condense upon the metals corrosion always follows 
and if in addition insulators leak and the circuit is 
carrying direct current accelerated corrosion and elec- 
trolytic action occurs, the acidulated rain and other 
precipitate from an atmosphere contaminated by sea 
fogs, the fumes of industrial undertakings and burn- 
ing coal, etc., acting as electrolytes. 

While at the present time much is being said about 
conservation of fuel, of foodstuffs, and many other 
things, all of them important, the conservation of line 
material is deserving of close attention because it 
makes for economy, safety and increased reliability. 
Only a thing here and there has been mentioned, but 
the subject is a wide one, and one worth considering, 
for prevention is invariably better than cure. 





SALVAGE OF ABANDONED POLES. 


Taking up pole lines in city distribution and plac- 
ing the conductors underground has gone on steadily 
for many years, although, of course, this work has 
slackened up almost entirely since the situation in men, 
materials and money created by the war has come 
about. 

However, the practice followed by one central- 
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station company when taking down its overhead and 
placing it underground is instructive as indicating a 
thrifty procedure. In taking up the poles after the 
conductors had been installed in conduit or duct this 
company found that the poles were in first-class con- 
dition eal the level of the sidewalk upward, and 
often 10 and 12 inches below the sidewalk. Many of 
the poles had an indicated life of many years and in 
fact the only objections to the poles thus removed was 
that they were a few feet shorter than normal for city 
distribution. 

This company had, before the war, done consid- 
erable rural distribution, where the height of con- 
ductors above ground need not necessarily be the same 
as that in the city. In removing discarded poles for 
the city, all poles were sawn off about one foot below 
the sidewalk, and the sidewalk re-laid. These poles 
having an indicated life of 4 years and more, and witi 
a height of 25 feet or over, were shipped out to the 
company’s pole yards, and from there shipped out to 
its rural extensions for future use. 











Street Lighting Schedules for July. 
Every plant operating street lighting circuits must 
have a definite schedule for lighting and extinguishing 
the lamps. Below are given the two most commonly 
used schedules as compiled for next month. The table 
is compiled for latitude 40° north. Since throughout 
July the daylight-saving plan of having all clocks set 
one hour ahead of standard time will be followed, the 
time given in the table (instead of being mean focal or 
solar time, as is usually indicated in general street 
lighting schedules) has been advanced one hour in each 
case. 
JULY, 1918. 
- All-Night Schedule. Moonlight Schedule. 
o 
July Light. Extinguish. Light. Extinguish. 
Bsr ortaiiee 9:05 5:05 9:05 1:45 
A 9:05 5:05 9:05 2:20 
: SN 9:00 5:05 9:00 3:00 
a 9:00 5:05 9:00 3:45 
. ERIE, * 9:00 5:05 9:00 4:35 
6. 9:00 * 5:05 9:00 4:35 
e ieee 9:00 5:10 9:00 4:40 
8. 9:00 5:10 9:00 4:40 
-:3 9:00 5:10 9:00 4:40 
a 9:00 5:10 9:00 4:40 
. BS 9:00 5:10 9:10 4:40 
os 9:00 5:10 9:35 4:40 
Oe ecakkon 9:00 5:10 10:00 4:40 
eee 9:00 5:15 10:25 4:45 
BP sp acigeaced 9:00 Silo 10:50 4:45 
. .9:00 bb 11:20 4:45 
Peer 8:55 5:15 11.55 4:45 
18 . . 8:55 5:15 12:30 4:45 
19 . SSS 5:15 1:15 4:45 
20 -- 685 5:20 2:10 4:50 
. ea 8:55 5:20 3:10 4:50 
UE, aaah a 8:55 5:20 No light 
MD epdhnce tate 8:55 5:20 No light 
24. - Cae 5:20 No light 
25 .. 8:50 5:20 8:50 10:10 
RAE 8:50 S2e « 8:50 10:45 
er 8:50 5:25 8:50 11:15 
28 . .. 8:50 5:25 8:50 11:45 
get .. 8:50 5:25 8:50 12:20 
SP Sees i 8:45 5:25 8:45 1:00 
Oe he Vidwads 8:45 5:25 8:45 1:45 
Tables for each month of the year, rules for the 
two schedules given above and for modifications of 
them, corrections for standard time and latitude, 
monthly and yearly total hours of burning for the five 
most common schedules, as well as other information 
pertinent to the subject, are printed in a booklet obtain- 
able from the Exectricat Review for 25 cents a copy. 
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Pressure Type Conduit Benders— Grounding of Appliance 
Casings — Electric Egg Candler — Applying Goodwin Plan 





BENDING RACKS AND ROLL BENDERS 
FOR LARGE CONDUIT AND PFiPE. 





Pressure Benders of the Pneumatic and Jackson Types. 
By TERRELL CROFT. 

[This is the third of a series of five articles describing 
benders for the larger conduit and pipe sizes. They form a 
conclusion to the two other series of articles by the same 
author which appeared in the ExecrricaL Review as follows: 
“Method of Bending Conduit,” seven articles in issues of 
January 12 to February 23, 1918; “Some Comments on Con- 
duit Benders,” four articles in issues of April 27 to May 18, 
1918. These earlier articles dealt mostly with small and 
medium-size conduits.] 


The Process in Making Bends With a Pressure 
Bender is, in general, about the same as that followed 
































Fig. 15.—Pneumatic Pressure Conduit Bender. 


with benders of the other types. In other words, it 
is seldom possible to make the bend, at the location 
and of the radius desired, with one setting of the ma- 
chine. It is usually necessary to partially form the 
bend with one setting and then, with new settings, 
complete it. Where conduits are larger than 2 inches 
in diameter, it may be desirable to use a hydraulic 
jack or a pneumatic cylinder in preference to a jack- 
screw, for applying the pressure. 

A Pneumatic-Pressure Conduit Bender may be 
assembled (Fig. 15) from an air-brake cylinder C. 
That illustrated is in use in the West Alameda (Cal.) 
shops of the Southern Pacific Railway. The bending 
head H is grooved, as is each of the rolls R, and R,. 
The conduit which is to be bent is laid across R, and 
R,, which can be adjusted for any desired radius by 
changing the distance between them. With the conduit 
in position, air is admitted to the cylinder by opening 


the air control valve V. This forces the grooved 
bending head H, which is attached to the piston of the 
cylinder, down on the conduit, bending it into the con- 
tour desired. The bending. heads are of different 
curvatures and have different sized grooves to accom- 
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II- Plan View 
16.—Wooden Block Head or Form for Bending Large 
Condult. 


Fig. 


modate the conduits of different diameters and to form 
bends of different radii. 

Bending Heads or Forms should be provided on 
all pressure benders. These may, where the amount 
of work to be done justifies the expenditure, be of cast 
iron like that reproduced on the pneumatic bender of 
Fig. 15. However, wooden heads, which will give 
excellent service, can be constructed as detailed in Fig. 
16. The wooden form or head is of sector shape and 
has a semi-circular groove cut in its outer edge. This 
groove should be rounded out so as to fit the conduit. 
The radius of the groove may be a trifle -greater than 
that of the outside radius of the conduit which is to be 
bent. It should be cut to a depth equal to approxi- 


Ostarve Apart Depends 
On Curvature Desired, 




















Fig. 17.—Pian View of Twin-Log Bending Rig. 


mately one-half the outside diameter of the conduit. 
Hard close-grained wood which will minimize splitting 
should be used. Maple is quite satisfactory. The 
inner radius R, (Fig. 16) should be equal to the mini- 
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mum-radius bend which will ever be desired. The 
outer radius R, may be obtained as above defined. To 
prevent splitting, a strap iron guard G is bolted around 
the block. This guard should extend a distance D, 


616 Stick 











Fig. 18.—Side Elevation of Twin-Log Bender. 


say 14 to 4 inch, beyond the outer limit of the wood 
to strengthen the edge. The length L should be ap- 
proximately equal to the major radius R,. The width 
W should be at least 6 inches, but may be considerably 
greater for large-diameter conduits. 

It is obvious from a consideration of the preceding 
suggestions that for most effective work, a different 
head, having a different size of groove, should be used 
for bending conduits of different diameters. But it 
will be found that several different diameters may be 
bent by a skilled manipulator with one bending head. 

Different Arrangements of Improvised Jackscrew 
Benders are diagrammed in Figs. 17 to 22, inclusive. 
Each of these will be described in a following para- 
graph. 

A Pressure Bender Which May Be Assembled 
From Three Timbers (Figs. 17 and 18) constitutes 
the simplest example of this type of tool. The prin- 
cipal logs or timbers A and B (Fig. 17) have grooves 
G, and G, in which the conduit to be bent is placed, 
cut inthem. The sides of these grooves, against which 
the conduit will bear, should be rounded out, prefer- 
ably to a radius to just fit the circumference of the 
conduit of the size which is to be bent. The cross 
timber C is held by wedges W in two other notches in 
the log. This timber C is not nailed or bolted to A 
and B because it is desirable that the distance between 
A and B be adjustable, to provide for bending curves 
of different radii. For ordinary work, the distance in 





TI- Showing Forming Block 
Fig. 19.—An Unbraced Three-Post Bending Frame. 


the clear between A and B will be about 2 or 3 feet. 
The head'D may be of the construction suggested in 
Fig. 16. 

An Unbraced-Post Bending Frame can be assem- 
bled as delineated in Fig. 19. The three posts P,, P 


2 


and P,, disposed about as indicated, are set sufficiently 
deep in the earth so that the pressure of the jackscrew 
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J against the conduit will not move them. Pressure 
is exerted on the conduit through the bending head B, 
as diagrammed in the section of /J. A frame of this 
design has the disadvantage that the distance between 
the posts P, and P, is fixed, so that it is sometimes 
difficult, where curves of a number of different radii 
are being bent, to obtain the contour desired. 

A Pressure Bender Assembled in a Door Opening 
is disclosed in Fig. 20. While a door opening is indi- 
cated in this illustration, it is obvious that an equivalent 
arrangement can be provided between any two perma- 
nently fixed unyieiding members of a building which 
are not too far apart. The process in bending is the 
same as that described in preceding paragraphs. The 
blocks A, and A, can be moved along the timber T so 
that bends of different radii may be formed. The head 
is shown at F. Timber 7 must be substantially braced 





Fig. 20.—Bending Conduit in a Cocr or Window Opening or 
Between Two Columns With a Jackscrew. 


so that the pressure from the jackscrew J will not 
cause it to tilt. The conduit is held from the floor by 
the pieces B which may be blocks of wood, bricks or 


similar objects. 
(To, be continued.) 





GROUNDING OF APPLIANCE CASINGS. 
Separate Ground Wire Must Be Used, Not the Grounded 
Conductor of the Circuit. 


To reduce the life and accident hazard of portable 
electrical appliances with metal casings, it has fre- 
quently been suggested that these casings be thoroughly 
grounded. Rule 371, National Electrical Safety Code, 
recommends such grounding, especially for devices in 
connection with voltages above 150 to ground and for 
any voltage when the devices are used in the vicinity 
of well grounded surfaces, such as of plumbing in 
bathrooms, laundries, etc., where the hazard is un- 
usually great because a person may at the same time 
touch the electrical device and the plumbing or other 
grounded surface. If the insulation of the lighting 
fixture, or whatever the device may be, is defective, it 
is obvious that the casing is likely to be at the potential 
of one of the circuit wires, so that the person is like!y 
to receive a shock. Hence the desirability of thorough 
grounding of the casing. 

In the case of permanent fixtures near plumbing it 
is possible to ground the casing to the water piping by 
means of a special ground connection. But in such 
portable appliances as massage vibrators, curling irons, 
driers, vacuum cleaners and the like it is obviously 
impractical to run a ground wire entirely separate 
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from the connecting cord. Therefore, the Safety Code 
suggests use of a three-wire portable cord, one wire 
of which is used for the ground connection exclusively 
and is securely attached to the casing of the portable 
device at one end and to a third and distinctively 
polarized contact on the attachment plug on the other 
end, this connecting through a corresponding polarized 
contact on the receptacle with a separate permanent 
ground wire. Such special three-wire cord is avail- 
able in only very limited quantities at present. For 
this reason, as well as the additional cost of such cords. 
in commenting editorially on this matter in the 
EvectricaL Review of April 13, 1918, it was erron- 
eously suggested that advantage be taken of the iden- 
tified grounded conductor ealled for by the recently 
revised Rule 26a of the National Electrical Code. 

This new rule states that after January I, 1919, 
“the neutral conductor on all three-wire circuits and 
one conductor on all two-wire circuits must have an 
identifying insulating covering, readily distinguishing 
it from other wires. This wire must be run without 
transposition throughout the entire installation and 
properly connected at all fittings to properly identified 
terminals in order to preserve its continuity. When 
one of the circuit wires is to be grounded, the ground 
connection must be made to this identified wire and 
as prescribed in Rules No. 15 and 15A.” The fourth 
paragraph of Rule 15Am specifically states: “The 
grounded circuit wires must not be used as ground 
wire for equipment, etc., and ground conductors from 
equipment, etc., must not be connected to grounded 
circuit wires.” 

From this it is evident that the ground wire must 
be entirely distinct from the circuit wires. The rea- 
son for this is to provide an additional safeguard in 
the ground connection and to avoid possible trouble 
from having the casing always connected to one side 
of the circuit, which side (even though presumably 
grounded) may be at some potential above actual! 
ground. On account of these difficulties it is, there- 
fore, better, where it is impossible to secure a reliable 
ground connection conveniently, to use an insulating 
casing wherever possible or a thoroughly insulated 
casing where the latter has to be of metal. 





HOME-MADE ELECTRIC EGG-TESTER. 





By R. A. JEFFERS. 


In some portions of the country there has recently 
been enforced a law providing that no eggs be sold 
unless same are first candled. It has been a very diff- 
cult matter for hucksters and country stores to candle 
eggs on account of not having the proper candling 
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Simple, Seif-Contained Electric Egg-Candler. 
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device. I have been asked several times by a number 
of owners of country stores to make up a candler to 
operate on dry cells. Below I am describing how I 
have successfully made one. 

Take a strong wooden box about 8 by 10 inches and 
put in it a partition so that the larger portion will take 
four dry cells. Make the partition and all parts of the 
box very solid so as to withstand the jolts in a huck- 
ster’s wagon. In the front partition against its back 
wall place a candelabra porcelain receptable. On the 
front of the box place a two-point wood battery switch 
and wire the whole outfit in series as indicated in the 
diagram herewith. On the front wall of the box 
directly opposite the receptacle, cut a hole and round 
it out to just receive an egg. Place a 6-volt, 4-candle- 
power, candelabra Mazda lamp in the receptacle. If 
the inside of the front partition is painted white it will 
reflect the light better. Put the cover of the box on 
with screws so that when the cells need to be renewed 
this can be done easily. I found that this makes a 
first-class egg tester for the owner of a country store 
or other dealer in eggs. 





GOODWIN PLAN PRINCIPLES REQUIRE 
PRACTICE AS WELL AS PREACHING. 





Secretary of Wisconsin Association Urges Actual Co- 
operation and Cost Keeping. 


The matter of putting in practice the Goodwin Plan 
principles is being urged upon members of the Wiscon- 
sin Association of Contractor-Dealers by John A, Piep- 
korn, secretary. He properly reminds the members 
that no amount of cost-keeping discussion will avail 
unless it is followed by a courageous effort to put a 
cost system in practice on every job. Equally sound 
are his suggestions that co-operation, so much discussed 
in relation to the Goodwin Plan, is not only desirable, 
but is greatly needed. But co-operation that is one- 
sided is no co-operation at all. Reciprocal relations 
grow up in an atmosphere of unselfish motives by 
which envy and jealousy have been crowded out. The 
co-operative spirit is contagious, however, after being 
exhibited by a few of the more generous minded 
fellows, and others are seen to fall in line. 

The secretary of this organization constantly keeps 
before members the problem of computing cdsts, and 
emphasizes the fact that no concern is on a sound 
business basis that does not accurately determine what 
it costs to do business. 

At the same time a persistent campaign for new 
members is kept up, and as a result the membership 
had reached 109 on June 15. It is pointed out that, 
in these perilous times, efficiency, organization and 
co-operation are necessary to meet the. processes of 
elimination and survival which are going on. Those 
in harmony with the modern association work are the 
ones best equipped to stand the test. 





BIG SHIP. WIRING CONTRACTS. 


The ELectricaL Review of June 1 contained an 
item in this column crediting the NePage-McKénny 
Company, of Seattle, Wash., with a contract for the 
electrical installations in Albers Brothers’ new flour- 
ing mill at Oakland, Cal. We are advised by Mr. 
NePage that this was erroneous. He advises, how- 
ever, of the award to his company of ten contracts 
by the Moore Shipbuilding Corporation, for the elec- 
trical installations required on ten new ships, these 
contracts amounting to $50,000. 
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New Appliances 
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Battery-Charging Resistor—Guard for Gymnasium Lights 
— Big Induction Regulator—Control for Gas-Electric Cars 


RESISTANCE UNIT FOR BATTERY 
CHARGING. 


Prosperity among the farmers is shown by the 
large number of low-voltage electric lighting plants 
being installed in rural districts and by the very many 
automobiles used by the farmers. The lighting plants 
are chiefly 32-volt sets. The storage batteries used for 
ignition, lighting and charging on the automobiles are 





Compact Resistor for Charging 6-Volt Automobile Battery from 
a 32-Volt Lighting Plant. 


usually 6 or 12-volt sets. Consequently to charge the 
latter from the lighting plant requires use of a re- 
sistance in the charging circuit. 

A set of compact resistance units for this purpose 
has been placed on the market by the Ward Leonard 
Electric Company, Mount Vernon, N. Y. They are 
especially designed for use with Delco-Light 32-volt 
plants, but can be used with mostly any other plant of 
similar voltage. As shown herewith, the resistance 
unit is arranged with a plug end to fit into a standard 
porcelain receptacle. Each unit is rated 6.4 ohms and 
can carry 5 amperes, thus having a heat-dissipating 
capacity of 160 watts. The resistance is carefully 
protected and sealed. 

These units have just the right value to charge a 
6-volt battery. If more than one such battery is to be 
charged in series it is necessary to put two up to four 
resistance units in parallel and this set in series with 
the batteries being charged. 





PROTECTIVE GUARD FOR LIGHTING 
UNITS. 


Although the Luminous Unit Company, St. Louis, 
Mo., has been prepared to furnish its type BD Brasce- 
lite semi-indirect lighting unit equipped with a wire 
guard to protect the lamp and diffusing bowl against 
mechanical injury, it has developed recently a guard 
of a new design. In the type BD unit, the guard is 
integral with the remainder of the fixture. But the 
new guard, which is designated as type BDX, may be 
installed in combination with any of a number of 
3rascolites of different designs. Or it can be used to 
protect any other lighting unit which can be contained 
within it. 

Guards have been found necessary in certain in- 
stallations for inclosing lighting units because of the 
liability to breakage of the incandescent lamps and 
glassware. For example, experience has shown that 
the glassware and lamps installed in gymnasiums, 
squash courts, over swimming pools and in certain 
shipping rooms and warehouses are subject to ex- 
cessive breakage unless adequate mechanical protec- 
tion is provided. In gymnasiums the breakage occurs 
chiefly during indoor baseball or basketball games. 





When the fixtures are installed over swimming pools 
the water-polo balls are liable to rupture the glass- 
ware. 

As shown in the illustration, the type BDX guard 
is supported by an angle-iron ring which is drilled with 
four holes to provide for fastening to the ceiling. The 
ring is entirely independent, mechanically, of the light- 
ing unit which is to be protected. Therefore, when 
strains are imposed on the guard, they are not trans- 
mitted to the lighting unit. The hemispherical wire 
cage is held to the ring with four knurled-head set- 
screws. These permit the easy removal or replacement 
of the guard to provide for cleaning and lamp re- 
newal. The guard proper is made of mild steel wire, 
electrically welded at the junctions. Screws of any 
of three different types can be used for supporting the 
guard ring to the ceiling. A's shown at 1, wood screws 
are supplied when it is specified that the ring is to be 
mounted on a wood or a plastered wood-lath ceiling. 
When it is specified that the ceiling is of metal lath or 
hollow tile, toggle bolts as indicated at 2 are supplied. 
Expansion bolts are shipped when it is specified that the 
ring is to be installed on a concrete, stone or glazed- 
brick ceiling. 

_ The guards are made regularly in four different 
sizes of the following outside diameters: 13, 18, 21 
and 25 inches. They can be used respectively with 
























Guard for Brascolite Lighting Units in Gymnasiums and the 
Like. 


bowls of the following outside diameters: 10% or II, 
14, 15 or 16; 18 or 19; 22 or 23 inches. The Brasco- 
lites for which these guards can be used are the types 
AD, WD, NB, FE and IB. 





LARGE POLYPHASE INDUCTION 
REGULATOR. 


What is said to be the largest polyphase regulator 
in kilovolt-ampere capacity ever built has just been 
completed for the Hartford Electric Light Company, 
Hartford, Conn. Its rating is 1000 kilovolt-amperes, 
three phase, 60 cycles, and provides 10 per cent regu- 
lation on a 10,000-kilovolt-ampere, 11,000-volt, three- 
phase, 526-ampere circuit. The regulator is an oil- 
immersed, forced-oil-cooled type, which is a new but 
very successful departure in the method of cooling 
regulators. 

In this method of cooling, the cold oil is forced in 
at the bottom of the regulator through the lower por- 
tion of the windings, which extend below the core 
and which are especially spaced so as to give a free 
passage for the oil. As the oil passes upward it is 





July 6, 1918. 














Three-Phase Induction Regulator Rated at 1000 Klilovolt- 
Amperes, 11,000 Voits. Outer Casing Removed to Show 
Skeleton-Frame Construction. 


forced through three separate and distinct passages, 
each passage being of such size as to allow a flow of 


oil in proportion to the heat generated. 

One oil passage is inside the rotor iron along the 
rotor shaft, one outside the stator iron between the 
regulator and the tank, and the third through the gap 
between the shunt and series windings. After passing 
through the upper portion of the windings, which are 
spaced in the same manner as the lower portion, the oil 
overflows into a channel along the inside of the tank. 
In order that the flow into the channel be uniform 
from all directions, a special distributor is provided. 
From the channel the oil is conducted by gravity 
through a series of cooling coils to a storage tank and 
from the storage tank through the regulator again. 

The conductors of the windings are heavily insul- 
ated and the insulation on the outside of the coils is 
in proportion. The strand insulation of the shunt 
winding is exceptionally strong and additional insula- 
tion is used between layers. The series coils are of 
one turn per layer and the turns are insulated from 
each other with insulation which will withstand a 
potential greater than the full line voltage. 

In order to allow free passage of the oil through 
the coil insulation into the coil, each coil is provided 
with a vent at the bottom. In addition the complete 
machine is given a vacuum oil treatment to remove 
any air pockets that may exist in the coils. 

The parts of the coils which extend above and 
below the core are provided with mechanical reinforc- 
ing to withstand the strains due to short-circuits. The 
shunt coils are banded to an iron support and around 
the series coils is. placed a heavy iron ring, properly 
insulated, to which each coil is corded securely. 

The regulator is motor-operated and will travel 
from one Limit to the other limit in 40 seconds. 

The dimensions of the regulator are 4 feet 6 inches 
at the base, with a height over all of 10 feet 3% inches. 
The weight is approximately 23,000 pounds. 
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ELIMINATING RESISTANCE IN RAILWAY 
MOTOR CONTROL. 


In electric railway practice it has been customary 
to use a constant-voltage generator and to utilize 
resistances in varying the current strength for different 
load and speed requirements. For instance, when 
several motors form a. power unit, these have been 
primarily connected in seriés and.subsequently in paral- 
lel, and each of these conditions of pute series and pure 
parallel connection has been preceded by. intermediate 
steps in which resistance were employed either in con- 
nection with the field coils or the armatures of the 
various motors. 

To eliminate this use of resistances, Herbert Bryan 
Ewbank, Jr., of Portland, Oregon, in United States 
Patent No. 1,265,184. proposes to abandon the use of 
a constant voltage at the generator terminals and to 
secure the desired control variations both by varying 
the connections of the motors and by altering the speed 
of the generator. Thus, with a group of motors driven 
by an internal-combustion engine, he provides switches 
tor successively changing the connections, as shown 
in the accompanying diagram, and shuts off the fuel 
of the engine each time before making a change in the 
connections. This causes the engine to slow down 
inomentarily, but its momentum keeps both the engine 
and the motors running, and as soon as the new con- 
nections have been made, the normal operation of the 
engine is resumed and the latter is adjusted in speed 
to produce the voltage required for that particular 
grouping of the motors. 

In his patent, Mr. Ewbank claims that he avoids 
the production of excessive currents or voltages when 
changing connections; that one or more motors of a 
connected group may be eliminated with less dis- 
turbance than with the control systems now in use, 
and that the general risks of burning out or breaking 
down will be reduced. His system is especially suited 
to self-contained gas-electric cars. 
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EASTERN STATES. 


BOSTON, MASS. — Union Street 
Railway Company has been granted per- 
mission by the Public Service Commis- 
sion to issue stock to the amount of 
$812,500, the proceeds to be used for 
extensions and improvements, among 
which is the construction of a large 
power station to cost in the neighbor- 
hood of $750,000. 


BOSTON, MASS.—Application has 
been made to the Gas and Electric Light 
Commission by the Salem Electric Light- 
ing Company for permission to increase 
its capital by $213,000, to provide for ex- 
tensive improvements, etc., in its plant 
and system. 


GARDNER, MASS.—Gardner Elec- 
tric Light Company is making rapid 
progress in the installation of two new 
banks of transformers, and when com- 
pleted this will practically double the 
present central-station facilities of the 
company. In connection with this work, 
a new power line will be constructed 
connecting the local station with the 
second main trunk line of the New 
England Power Company near the 
Wilder farm. 


GOODYEAR, CONN. — Goodyear 
Cotton Mills, Inc., is making rapid prog- 
ress in the construction of a two-story 
power house at its plant at Killingly. 
The structure will be about 60x80 feet 
in size, and is estimated to cost $25,000. 
B. M. Morehead, Goodyear, is engineer 
for the company. 


BROOKLYN, N. Y.—Kings County 
Lighting Company, 4802 North Utrecht 
avenue, is arranging for a loan of $265,- 
000 from the Empire Trust Company to 
be used for improvements, etc. 


NEW YORK, N. Y.—Nitrate Agen- 
cies Company, 102 Pearl street, has 
leased the five-story and basement build- 
ing with power plant located on Metro- 
politan avenue, near Flushing avenue, 
Brooklyn. 


POUGHKEEPSIE, N. Y.—Fire, on 
June 13, destroyed the boiler plant at 
the works of the Price Fire & Water 
Proofing Company, having been caused 
by an explosion. The company was en- 
gaged on Government contract work. 


SCHENECTADY, N. Y.—American 
Locomotive Company has taken bids for 
the erection of the proposed one-story 
boiler shop addition to its plant. The 
structure will be 120x175 feet in di- 
mensions. 


SCHENECTADY, N. Y.—Employes 
at the plant of the General Electric Com- 
pany, which is engaged upon important 
Government contract work, have agreed 
to submit their differences over wages 
to arbitration by former President Taft 
and Frank P. Walsh, joint chairmen of 
the National War Labor Board. The 
employes, about 21,000 in number, de- 
mand a 25 per cent increase, retroactive 
May 1, application of a basic eight-hour 
day, and equal pay for equal work, 
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whether performed by men or women. 
The company agreed to increase the 
wages by 10 per cent, which was re- 
fused by the employes. 


NEW YORK, N. Y.—New York 
Edison Company contemplates the erec- 
tion of a large new power plant. A site 
has been purchased on 133d street near 
Locust avenue. 


ROCKAWAY, N. J.—Contracts have 
been awarded by the Board of .Educa- 
tion for the installation of new boiler 
plants in the Hibernia and Mt. Hope 
Schools. 


TRENTON, N. J.—Application has 
been made to the Board of Public Utility 
Commissioners by the New York Tele- 
phone Company, a New York corpora- 
tion, for permission to merge three of 
its New Jersey subsidiaries, namely, the 
New Jersey Division of the New York 
Telephone Company, the Delaware & 
Atlantic Telephone & Telegraph Com- 
pany, and the Atlantic Coast Telephone 
Company. 

WEST ORANGE, N. J.—Thomas A. 
Edison Company has made announce- 
ment that effective June 24, an eight- 
hour working day. will be in operation, 
replacing the ten-hour schedule. About 
8000 employees will be affected by the 
change. 


GLOUCESTER CITY, N. J.—Pusey 
& Jones Company has awarded a con- 
tract to the Lewis & Roth Company, 
Broad and Chestnut streets, Philadel- 
phia, Pa., for the erection of the pro- 
posed power plant to be used for the 
operation of the two shipbuilding works 
of the company. The structure ‘will cost 
$596,780. 

HARRISON, N. J. — Contract has 
been awarded by the General Electric 
Company for the construction of a large 
new boiler plant to be located at Cross 
street and Kingsland avenue, to cost 
$37,600. Edward M. Waldron, Inc., 
Newark, is the contractor. 


NEWARK, N. J.—The proposed pow- 
er plant at the works of the Heller & 
Merz Company, Hamburg place, con- 
tract for which was awarded recently, 
will be two-story brick, about 37x68 feet 
in size, and is estimated to cost $23,600. 
Edward M. Waldron, Inc., Newark, is 
the contractor. 


ALTOONA, PA.—Penn Central Pow- 
er & Transmission Company has filed 
notice with the Public Service Commis- 
sion of a bond issue for $31,000, to pro- 
vide for extensions and improvements 
in its plant. 


BRADFORD, PA.—Corless Carbon 
Company has awarded a contract for the 
construction of a one-story electric oven 
plant at its works, about 45x75 feet in 
size, estimated to cost $10,000. E. N. 
Unruh, Bradford, is the contractor. 


JERSEY SHORE, PA—lIn connec- 
tion with extensive additions and im- 
provements to be made at the local 





shops of the New York Central Rail- 
road, a large power plant will be erect- 
ed. An appropriation of $800,000 has 
been made by the Railroad Administra- 
tion to cover the entire work. 


McKEESPORT, PA. — McKeesport 
Tin Plate Company, Frick building, 
Pittsburgh, has recently awarded a con- 
tract for the erection of a large one- 
story boiler plant at its local works, 
about 80x200 feet in size. S. Diescher 
& Sons, Farmers Bank building, Pitts- 
burgh, are engineers. 


NEW CASTLE, PA.—Mahoning & 
Shenango Railway & Light Company 
has filed notice with the Public Service 
Commission of the issuance of preferred 
stock to the amount of $200,000, the 
proceeds to be used for extensions, im- 
provements, etc. 


PHILADELPHIA, PA.—The United 
States Government has completed the 
plans for the construction of the pro- 
posed transformer station to be located 
at the aircraft factory at League Island. 


PHILADELPHIA, PA.—R. H. Fon- 
derer Company, Inc., has awarded a 
contract to the George Kessler Con- 
struction Company, Drexel building, for 
improvements and alterations in _ its 
boiler plant at Wheatsheaf Lane and 
Coral street. 


PHILADELPHIA, PA.—Penn Cen- 
tral Light & Power Company has filed 
notice with the Public Service Commis- 
sion of the issuance of bonds for $576,- 
000, to provide for extensions, improve- 
ments, etc. ‘ 

PHILADELPHIA, PA. — Ludwig- 
Fritz Commercial Products Company 
has awarded a contract to Anton Ahlers, 
3425 Howell street, for the erection of 
a one-story brick power house, about 30x 
60 feet in dimension, at its plant at State 
road and Robbins street. 

PHILADELPHIA, PA.—Louis Wal- 
ther Manufacturing Company, Torres- 
dale avenue and N street, has awarded 
a contract for the erection of a one- 
story addition to its boiler plant, about 
41x42 feet in size. George H. Thirsk, 
1919 Berks street, Philadelphia, is the 
contractor. 

PHILADELPHIA, PA. — Philadel- 
phia Electric Company is said to be con- 
sidering the construction of a large new 
building on its property at 1107 Wal- 
nut street, about 40x130 feet. In con- 
nection with the improvement program 
of the company, a new addition will be 
constructed at its plant at Chester, to 
provide for increased capacity. It is 
said that the Government is arranging 
a loan of $10,000,000 to the company 
for the purpose of erecting two large 
new power stations for the generation of 
sufficient energy for the operation of 
the shipbuilding and war plants in this 
vicinity. The plants will have a capacity 
of 120,000 horsepower. This will relieve 
the Government of the erection of the 
large station heretofore under consider- 
ation. 
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READING, PA.—Metropolitan Edi- 
son Company has filed a notice with the 
public service commission of a bond 
issue for $61,500 to provide for exten- 
sions, improvements, etc. 


CLARKSBURG, W. VA.—National 
Carbon Company, Cleveland, O., has 
awarded a contract for the construction 
of a local plant, consisting of two six- 
story buildings, about 55x95 feet, and a 
one-story structure, 55x90 feet. 


LA GRANGE, GA.—The question of 
issuing $2500 electric light bonds will 
be submitted to the vote of the people 
on July 24. C. W. Coleman, mayor. 


NORTH CENTRAL STATES. 


CLEVELAND, O—Northern - Ohio 
Traction & Light Company has been 
granted authority to issue $900,000 5 
per cent bonds. Address general man- 
ager. 


BLUFFTON, IND.—An increase of 
20 per cent has been given to employees 
of the United Telephone Company of 
this city. 

KOKOMO, IND.—It is said that ar- 
rangements have been completed for the 
construction of a large shell plant here 
by the Government, the cost to be ap- 
proximately $2,700,000. It is to be built 
and operated by the Kokomo Steel & 
Wire Company, but the money will be 
provided by the Government. Another 
open hearth furnace, in addition to the 
three already operated by the company, 
will be constructed. A capacity of 3000 
shells a day will be attained by the 
enlarged factory. 


MATTOON, ILL.—Chuse Engine & 
Manufacturing Company will build a 
new $75,000 manufacturing building, the 
first of a series of buildings which this 
company will erect. 


ROCKFORD, ILL.—The residents of 
the East Side have petitioned for addi- 
tional street lights. Address Alderman 
Murphy. 


SPRINGFIELD, ILL.—The [Illinois 
Public Utilities Commission has issued 
an order approving an agreement be- 
tween the Central Illinois Light Com- 
pany of Peoria and the Minneapolis & 
St. Louis Railway Company, the Chi- 
cago, Burlington & Quincy Railroad 
Company, the Chicago & Northwestern 
Railroad Company and the Peoria & 
Pekin Union Railroad Company cover- 
ing the crossing of the railroads by the 
transmission lines of the Central IIli- 
nois Light Company near Iowa Junc- 
tion, and Mile Post No. 49 on the 
Galesburg and Peoria road and at the 
intersection of Spellman street and 
Crowell avenue in Peoria and the inter- 
‘section of the Chicago and Northwes- 
tern Railway and the Peoria and Pekin 
Railway in Peoria. 


BRODHEAD, WIS. — Preparations 
are being made for remodeling the elec- 
tric light plant at an estimated cost of 
$35,000. Power Engineering Company, 
Minneapolis, has charge of the engineer- 
ing work. Address village clerk. 


MILWAUKEE, WIS.—The Milwau- 
kee Electric Railway & Light Company 
has made announcement that unless 
fares on its interurban lines are in- 
creased, there is a possibility of that 
type of service being discontinued and 
suburban towns shut off from Milwau- 
kee. The company asserts that the sub- 
urban lines last year made a bare $75,- 
000 above operating scale, with the old 
wage scale. That credit balance was a 


ELECTRICAL REVIEW 





DATES AHEAD. 


Ohio Electric Light Association. 
Annual convention, Cedar Point, Ohio, 
July 10-12. Secretary, D. L. Gaskill, 
Greenville, Ohio. 


National Association of Electrical 
Contractors and Dealers. Annual 
convention, Cleveland, Ohio, July 17- 
20. Secretary, Harry C. Brown, 1¢1 
West 40th street, New York City. 


Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
Southern Hotel, Baltimore, Md., Sep- 
tember 9-14. Secretary, John F. Kelly, 
McKeesport, Pa. 


Northwest Electric Light and 
Power Association; affiliated with N. 
E. L. A. Annual convention, Septem- 
ber 11, 1918. Secretary, George L. 
Myers, Pacific Power & Light Com- 
pany, Portland, Ore. 


International Association of Munici- 
pal Electricians. Annual conven- 
tion, Atlanta, Ga., September 24-27. 
Secretary, Clarence R. George, Hous- 
ton, Tex. 


New Englands Section of the Na- 
tional Electric Light Association. An- 
nual meeting, Hotel Kimball, Spring- 
field, Mass., September 27 and 28. 
eens. Miss O. A. Bursiel, Boston, 

ass. 


American Electric Railway Associa- 
tion. Annual meeting, Atlantic City; 
N. J., October 8 and 9. Secretary, E 
B. Burritt, 8 West 40th street, New 
York City. 


Kansas Public Service Association. 
Annual meeting, Kansas City, Kans., 








October 17-19. Secretary-treasurer, 
fe W. <Austin, Cottonwood Falls, 
ans. ° 





bare one per cent with which to keep 
up the property and pay interest and 
dividends. 


NIAGARA, WIS.—A franchise has 
been granted the Niagara Light & Pow- 
er Company for an electric lighting 
system. Address village clerk. 


RHINELANDER, WIS.—Rhineland- 
er Light & Power Company will install 
machinery. Address city clerk. 


IONA, MINN.—On July 12 bids will 
be received for the sale of a bond issue 
of $10,000 for electric light and power 
plant. N. P. Weyker, village recorder. 


ATWOOD, KANS.—D. O. Chesmore 
& Company, who purchased the old 
lizht plant from the city two months 
ago, are shipping same to Woodson, 
where it will be installed for service. 


BAXTER SPRINGS, KANS.—Ow- 
iny to an error in advertising it is neces- 
sary to vote again bonds for the city 
water works for $85,000. This election 
will be held July 5. 


CHASE, KANS.—Chase is to have 
electric light as soon as connections can 
be made with Hutchinson and wires put 
in, the city council having granted a 
20-year franchise. The city will take 
25 street lights at $600 a year. The 
current will come from the Hutchinson 
line and will give 24-hour service. 


ELLIS, KANS.—Election will be held 
July 16 to vote $30,000 bonds for im- 
proving and extending the electric light 
plant. R. T. Payne, city clerk. 


FORT SCOTT, KANS.—An election 
wui be held July 9, to vote $50,000 in 
bonds for the purpose of constructing 
certain improvements and extensions to 
the water works system. 


GALENA, KANS.—Federal Reserve 
Beard has approved $100,000 bond issue 
fur new water works system. 

GARDNER, KANS. — A_ $10,000 
bond issue has been voted to install a 
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transmission line between Gardner and 
Edgerton, Kans. Work will start in the 
near future. 


GARNETT, KANS.—Election to vote 
$65,000 in bonds for the purpose of im- 
proving the electric lighting water 
plant and furnishing light, power and 
water to the inhabitants of the city, car- 
ried. F. S. Mitchell, city clerk. 


JENNINGS, KANS.—The city of 
Jennings is now making arrangements 
to get its electric current for its 
lights from the plant at Oberlin by the 
way of Nercatur. The light plant was 
recently destroyed by fire. 


KANSAS CITY, KANS.—No bids 
were received for contracts Nos. 2 and 
3 for Central avenue viaduct comple- 
tion. Contract No. 2 consists of street 
car tracks, ties, bending and track ma- 
terials: No. 3, electric lighting sys- 
term including wiring, bulbs, poles, etc. 
Bids will be readvertised at once. 
Howard Payne, city clerk. Herrington, 
Howard & Ash, 10th floor, Orear-Leslie 
building, engineers, Kansas City, Mo. 


CHENEY, KAN.—Preparations are 
being made by the city of Cheney to 
erect an electric transmission line from 
the line of the Tri-County Light & 
Power Company to Cheney, a distance 
of about 12 miles. 


LAWRENCE, KANS.—The contract 
for the construction of a transmission 
line has been awarded to the Central 
Electric Company of Chicago, for 
$1957.96. There were three other bids. 


MORAN, KANS.—Plans for water 
works improvements are now awaiting 
approval of Public Utilities Commis- 
sion. Work includes engine and gener- 
ator set, to cost $10,000. 


PERU, KANS.—Preliminary plans 
are in progress by Archer & Stevens, 
609 New England building, Kansas City, 
Mo., engineers for water works an 
electric light, to cost between $30,000 
ard $35,000. 


PITTSBURG, KANS.—The people 
of Pittsburg will vote in August on 
a proposition to vote bonds to build a 
municipal electric light and power sys- 
ten. The proposition will be sub- 
m:tted at the primary election and pos-. 
sibly will call for an issue of $200,000. 


FALLS CITY, NEB.—The state audi- 
tor has approved an issue of $60,000 
electric light bonds for an electric light- 
ing plant and $15,000 water works ex- 
tension bonds for Falls City. 


SYRACUSE, NEB. — Preparations 
are being made for installing equipment 
for municipal electric light plant. Ad- 
dress village clerk. 


SOUTH CENTRAL STATES. 


SPRING CITY, TENN. — Dayton 
Light & Power Company will construct 
an electric transmission system between 
Spring City and Dayton. 


SHEFFIELD, ALA.—Southern_ Bell 
Telephone Company, Birmingham, is 
planning for the construction of a two- 
story brick and stone telephone ex- 
change plant, about 50x120 feet in size, 
on Nashville avenue, Sheffield avenue, 
to cost $60,000. 

DeWITT, ARK. — The Arkansas 
Light & Power Company is considering 
the installation of a new electric-lighting 
system. 

PARAGOULD, ARK.—A committee 
has been appointed by the council to se- 
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cure estimates for a municipal light and 
power plant. The city is now lighted 
by the Arkansas Light & Power Com- 
pany. 

STUTTGART, ARK.—The Arkansas 
Public Service Corporation is plauning 
for the construction of an electric trans- 
mission system from Pine Bluff to Stutt- 
gart. 

CHICKASHA, OKLA.—The Okla- 
homa College for Women is planning 
for the construction of a new central 
heating plant at the institution to cost 
about $35,000 

GARBER, OKLA—An election will 
be held to decide the question of grant- 
ing an electric light and gas franchise. 
Address the mayor. 

PONCA CITY, OKLA.—Bonds to the 
amount of $35,000 have been voted for 


improving the city light system. Ad- 
dress G. C. Johnson, city clerk. 
HOUSTON, TEX.—Houston, Rich- 


mond & Western Traction Company has 
awarded a contract for the construction 
of the first section of 30 miles of its 
proposed electric railway that is to run 
between Houston and San Antonio, a 
distance of 186 miles, to Howard Ken- 
yon of Houston. This section will be 
run from Houston to the Brazos river, 
30 miles. The right of way has been 
obtained for almost the entire route. 
Bonuses of money amounting to $600,000 
have been raised in aid of the project 
by the citizens of the different towns 
and communities along the route. 

KILGORE, TEX.—Kilgore Electric 
Light & Power Company will rebuild its 
electric light and power plant, which 
was recently destroyed by fire. 


ORANGE, TEX.—Orange Ice, Light 
& Water Company will purchase a new 
750-kilowatt generator and turbine and 
other machinery for its electric light and 
water works plant. It will also drill 
several additional artesian wells in order 
to augment the municipal water supply. 


SAN JUAN, TEX.—The commercial 
club of San Juan is promoting the or- 
ganization of a company for the con- 
struction of an electric light and power 
plant, also for the building of an ice 
‘factory and cold storage plant. 


WESTERN STATES. 


STERLING, COLO. — Colorado 
Power Company has purchased five 
acres of land and will soon commence 


work on the erection of a plant, esti- 
mated to cost $150,000. It will be com- 
plete in every respect and equipped 
with the most modern apparatus for 
power making. A water system for 
obtaining soft water will be installed 
near the city. Address general man- 
ager. 


CALDWELL, IDA.—Sebree electric 
lines, Walter R. Sebree, president, have 
initiated the work of electrifying the 
line to Wilder, a distance of about 12 
miles and to cost about $40,000. 


BREMERTON, WASH.—tThe Senate 
and House conferees have added $1,025,- 
000 for.the navy yard here. Included in 
this amount is $325,000 for improving 
the central power plant. 

PE ELL, WASH.—A franchise has 
been granted the Central Light & Manu- 
facturing Company to construct and 
maintain a power line on the National 
Park Highway from Walville to Meskill. 
The franchise stipulates that the work 
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on the line must be begun within six 
months and completed within three 
years. Address general manager. 


TACOMA, WASH.—City light de- 
partment has permit to erect tile sub- 
station to cost about $3,000. 


WASHOUGAL, WASH,—The local 
electric company’s plant on the Washou- 
gal river near here was destroyed in a 
recent fire, causing a loss of approxi- 
mately $15,000. 


PORTLAND, ORE.—The first loan 
to be granted under the act approved 
April 5th, 1918, was made to the North- 
western Electric Company of this place 
and is for $1,000,000. It was requested 
by the company to complete the con- 
struction of its steam plant under way, a 
10,000 kilowatt unit. 


REEDSPORT, ORE.—The Umpqua 
Light & Power Company, which recently 
acquired the plant and property of the 
Gardiner Light & Power Company, 
Gardiner, is having preliminary plans 
prepared for the construction of a new 
transmission line across the Umpqua 
River at Reedsport. 


ANGELS CAMP, CAL. — Pioneer 
Mining Company is planning for the in- 
stallation of the necessary electrical ma- 
chinery for the operation of its equip- 
ment in a new 135-foot shaft. 


FRESNO, CAL.—The city will com- 
mence work at once on the installation 
of an electrolier street-lighting system 
on Van Ness avenue, from Kern street 
to California avenue. 


HANFORD, CAL. — Contract has 
been awarded by the city to the Game- 
well Fire Alarm Company for improve- 
ments in the municipal fire alarm sys- 
tem. 


LOMPOC, CAL.—Lompoc Light & 
Power Company is considering plans for 
improvements and extensions in its plant 
and system to cost about $10,000. 


LOS ANGELES, CAL.—Sea Coast 
Canning Company has taken out a 
building permit and awarded contract 
for the construction of a brick boiler 
plant, about 30x30 feet in size, at its 
plant at Fish Harbor Wharf, San Pe- 
dro. 


LOS ANGELES, CAL.—Announce- 
ment has been made by the city that 
work will commence at once on the 
changing of the motive power at the 
municipal pumping stations at Wilming- 
ton, Edendale and Carvanza to elec- 
tricity. 

LOS ANGELES, CAL.—Southern 
Galifornia Edison Company has made 
application to the War Finance Cor- 
poration for a loan of approximately 
$20,000,000 to be used, in part, for ex- 
tensive additions and improvements in 
its plants and system. It is planned to 
erect new hydroelectric plants which 
will develop ultimately 100,000 horse- 
power. 


MODESTO, CAL.—Sierra & San 
Francisco Power Company is consider- 
ing plans for the construction of a 
hydroelectric power plant on the Mid- 
dle Ford of the Stanislaus river in con- 
nection with other improvements in its 
system. 


RIVERSIDE, has 


CAL.—Contract 


been awarded to Fred L. Somers, Po- 
mona, for the construction of the pro- 
posed transmission system and _ tele- 
line of the Nevada-California 


phone 
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Power Company in Inyo county. The 
transmission system will be about 55 
miles long and the telephone line 11 
miles, the entire work to cost $70,000. 


SAN BERNARDINO, CAL.—Con- 
tract has been awarded by the Southern 
Sierras Power Company to Malcomb 
& Baugh, D street, between Second and 
Third streets, for the construction of a 
large water cooling unit at its steam 
plant in the southwestern part of the 
city. 


SAN DIEGO, CAL.—San Diego Con- 


‘solidated Gas & Electric Company has 


asked for authority to issue $1,100,000 
bonds. The bonds will be used for re- 
funding and improving purposes. Ad- 
dress manager. 
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MARVELL, ARK.—Marvell Light & 
Ice Company ‘has incorporated with an 
authorized capital of $20,000. V. F. 
Newman is president. 


KANSAS CITY, MO.—Independence 
and Sugar Creek Electric Railway Com- 
pany has incorporated to build a rail- 
way between Independence and Sugar 
Creek to be operated by the Kansas City 
Railway Company. Clyde Taylor, gen- 
eral counsel, for the Kansas City Rail- 
way Company. 


ERIE, PA—Modern Electric Com- 
pany. Nominal capital, $5000. To 
manufacture electrical specialties. A. 
M. La Asmer is the principal incorpo- 
rator. 


NEW PARK, PA.—Fawn Township 
Light & Power Company. Capital, $20,- 
000. To operate a local plant. H. M. 
Anderson, treasurer. 


PHILADELPHIA, PA. — Downing- 
town Electric Light & Power Company. 
Nominal capital, $5000. To operate a 
plant for the generation and distribu- 
tion of electric energy. J. E. Zimmer- 
man is the principal incorporator. 


COLLINWOOD, TENN. — Wayne 
Public Service Company has incorpo- 
rated with a capital of $1000 to estab- 
lish an electric light plant. The incorpo- 
rators are Thomas S. Ballie, E. H. Stein- 
man and others. 


CHARLOTTESVILLE, VA.—Briggs 
Electrical Company, with a capital of 
$50,000, has incorporated to engage in a 
general electrical contracting capacity. 

S. Briggs, president, and D. C. Slobohm, 
secretary. 


NORFOLK, VA.—Suburban Lighting 
Corporation has been incorporated with 
a capital of $10,000, to manufacture 
lighting fixtures, etc. Incorporators: R. 
F. Trant and E. H. Danforth. 


MIDDLETOWN, N. Y.— Winter 
Storage Company, with an active cap- 
ital of $54,000, has incorporated to en- 
gage in the manufacture of storage bat- 
teries. Incorporators: M. E. Slawson, 
E. E. Kidney and E. A. Wheeler, Mid- 
dletewn. 


LOCO, OKLA.—Loco Light & Fuel 
Company has incorporated to operate a 
plant for the generation and distribu- 
tion of electric energy. Incorporators: 
Percy W. Newton, W. H. Rader, Loco, 
and G, W. Newman, Dixie, Okla. Cap- 
ital, $25,000. 
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Trade Activities 
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Haller Consolidated Company, 
manufacturer of electric signs, is now 
located in its new quarters at 113 North 
Desplaines street, Chicago. This con- 
cern was formerly located at 213 West 
Austin avenue. 


Pittsburgh Crane & Equipment 
Company, Pittsburgh, Pa., announces 
the appointment 4" John H. Barker, 
95 Liberty street, New York, N. Y., 
as sales agent of its electric overhead 
traveling cranes, wall-type jib and 
hand power cranes for the metrepoli- 
tan district. 


Trico Fuse Manufacturing Com- 
pany, manufacturer of Trico renew- 
able cartridge fuses, Milwaukee, Wis., 
announces its removal from 2416 North 
avenue into new quarters located at 
Tenth and Cold Spring avenues, where 
more adequate facilities have been se- 
cured. 


U. SS. Electrical Manufacturing 
Company, manufacturer of electric 
motors, Los Angeles, Cal., has leased the 
building at Third street and Central ave- 
nue, which will be used as an extension 
to its plant. The company will also 
make alterations and improvements to 
meet its requirements, involving the ex- 
penditure of about $10,000. 


Correction.—In the June 22 issue of 
the ExecrricaL Review a_ typo- 
graphical error was made in that it was 
stated the newly organized firm of Koch 
& Sandidge would handle Brascolite fix- 
ture and conduit products manufactured 
by the Luminous Unit Company, St. 
Louis, Mo. This company has since 
advised that Alfred O. Dicker has been 
appointed its direct representative in 
Chicago, effective July 6. 


Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., has just 
issued a four- ~page, two- color pamphlet, 
8x11 inches in size which shows four 
typical installations of the C-H 9116 
starting switch for squirrel-cage motors. 
Being entirely enclosed and having sev- 
eral safety features it protects both man 
and motor. An interior view shows the 
construction and arrangement of the 
starting and running contacts, fuses, etc. 
The manner in which the motor is con- 
nected to the line ahead of the fuses, and 
then automatically engages the fuses, 
without opening circuit to the motor in 
the transition, is clearly shown. When 
the front panel of the enclosing case is 
lowered to inspect or remove fuses the 


switch is mechanically interlocked 
“open” and can not be accidentally 
closed. The operating handle can be 


locked “open” with an ordinary padlock, 
thereby preventing accidental starting of 
the motor by unauthorized persons. At- 
tention -is called to the fact that the 
sizes made—up to 3 horsepower, 110 
volts, and “up to 5 horsepower, 220, 400 
and 550 volts—give this alternating cur- 
rent enclosed starter a wide field of ap- 
plication because of the extensive use of 
squirrel-cage motors of these capacities. 
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Chicago Electric Sign Changes Ownership—Edison Storage 
Battery Opens Philadelphia Office — Catalogs Issued 


General Devices & Fittings Com- 
pany, Chicago, recently opened an of- 
fice in New York in the Vanderbilt- 
Concourse building, 52 Vanderbilt ave- 
nue. I. W. Gross, who was formerly 
technical adviser to the Interborough 
Rapid Transit Company, is in charge of 
the new office. 


Edison Storage Battery Company, 
Orange, N. J., in order to render greater 
service and co-operation with the users 
of Edison storage batteries, and agents 
of manufacturers selling storage battery 
industrial trucks and tractors, electrical 
commercial vehicles, storage battery lo- 
comotives, etc., has opened a sales office 
at 740 Land Title building, Philadelphia, 
Pa. J. A. Huret, sales engineer of the 
Edison Storage Battery Company, is in 
attendance. 


Archer & Baldwin, Inc., New York 
City, has distributed booklet No. 55, 
listing electrical and steam machinery 
and equipment. In this list are included 
many attractive bargains in motors, 
both alternating and direct current, con- 
densers, motor generator sets, rotary 
converters, transformers, water tube 
boilers, etc. The majority of the items 
shown in the catalog represent actual 
stock which is stored in the Jersey City 
warehouse of the company or in various 
localities around the country. 


Chicago Electric Sign Company, 12 
South Clinton street, Chicago, recently 
underwent a change in its ownership, 
Alex. M. Knauber having purchased the 
business of the company from Clark C. 
Wortley. The business will be continued 
under its former title and at the same 
location, but will be conducted on a 
much larger scale. The artistic art glass 
electric signs produced by this company, 
which are adaptable for store fronts, 
theaters and roof signs, will be known 
by the very appropriate trade name of 
Day-N-Ite signs. The sales policy. of 
the new organization will be more ag- 
gressive and the sales staff greatly en- 
larged. 


Sprague Electric Works of General 
Electric Company, New York City, has 
issued a leaflet B-3466, descriptive of the 
Sprague S. S. type flexible armored con- 
ductors. Several types of armored cable 
have been produced by the Sprague 
works, the latest development being the 
Sprague S. S. type which was recently 
placed on the market. The armor in- 
stead of being formed of double strips 
of steel is made with a single strip of 
galvanized steel interlocked and gasket- 
ed, the whole armor covering the new 
code standard No. 14 B. & S. wire. It 
is light in weight and very flexible and 
is strongly recommended for wiring ex- 
isting buildings. It is claimed to be 
practically watertight and can be. in- 
stalled with ease in finished buildings 
without defacing the walls or decora- 
tions. This cable for the present will be 
manufactured only in the No. 14, two- 
wire size. 








Lindsley Brothers Company, Chi- 
cago, has issued a new sheet showing the 
new butt treating prices on western red 
and northern white cedar poles. This 
list supersedes the one in the section 
on treating of “About Cedar Poles,” 


.distributed some time ago. 


Mid-West Engine Company, In- 
dianapolis, Ind., a recent consolidation 
of the Lyons-Atlas Engine Company of 
Indianapolis and the Hill Pump Com- 
pany of Anderson, Ind., is planning to 
greatly increase the capacity of its plant. 
Additional plant extensions will be made 
and new equipment installed, including 
some important electric installations, 
and for this purpose over $1,000,000 has 
been appropriated. The new concern 
will manufacture vast numbers of tur- 
bine engines for the United States Fleet 
Corporation, present contracts now in 
force involving millions of dollars. 

Industrial Electric Furnace Com- 
pany, Chicago, maker of the Snyder 
electric furnace, is installing a three-ton 
furnace in the new building of the At- 
lantic Foundry Company, Akron, Ohio. 
It is a three-phase furnace built for the 
operation on general steel casting work, 
and was purchased after investigation by 
Charles Reyman, president and general 
manager, and John Steckel, treasurer 
and purchasing agent of the Atlantic 
Foundry Company. 

Bailey Meter Company, Boston, 
Mass., recently issued its bulletin No. 
41, entitled “How to Save Coal.” 
This pamphlet covers boiler room ef- 
ficiency in a most instructive way in 
a language that all can understand. 
Boiler capacity, boiler efficiency, 
combustion, air supply, best condi- 
tion of fuel bed, air as a fuel, evap- 
oration per pound of air, how to 
measure the air, are all discussed in 
a thorough manner. Steam flow re- 
corder, air flow recorder, the effect 
of coal, dirty tubes and leaky baf- 
fles, and temperature of gases are all 
discussed in their influence on boiler 
room economies, and the manner in 
which the co-ordination of records 
by means of the Bailey flow meter 
permits of efficiency of operation at all 
times. The fire box and wind box 
drafts, their influence on mechanical 
stoker performance and the way in 
which Bailey boiler meter permits 
correct draft to be maintained at the 
required pressures are _ discussed. 
Numerous illustrations show the way 
in which the Bailey meter enables the 
steam flow, pressure, draft, and stack 
temperatures to be co-ordinated and 
recorded by the one meter. Efficient 
and inefficient operation are shown, a 
condition that the Bailey meter 
brings to light. The correct loca- 
tion for placing temperature recorder 
bulbs, the location and pipe connec- 
tion for the Bailey meter are fully 
illustrated with great care by two- 
color diagrams. A partial list of 
prominent users is appended. 
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Selected and Summarized by Albert Scheible, Patent 
Attorney, 79 West Monroe Street, Chicago, Illinois 


Power-Factor Meter (1,266,604).— 
For three-phase circuits, Paul McGahan, 
of Pittsburgh, has designed a power- 
factor meter with a single current wind- 
ing, three potential windings, and a 
single armature connected to an indi- 
cator. This indicator or pointer moves 
over a scale having three similarly 
marked portions corresponding to the 
different phases, so as to indicate the 
power-factor in any one of the phases 
for which the connection is made. The 
patent was assigned to the Westinghouse 
Electric & Mfg. Co 


Strain Insulator (1,266,711).—A pet- 
ticoated high-voltage insulator has a 
locking shoulder extending partially 
around its waist, so that it can be sup- 
ported by a cap having lugs hooking un- 
der this shoulder. Patented by Bentley 
A. Plimpton, of Victor, N. Y. 


Producing Oxids of Nitrogen (1,- 
266,717).—The electrodes used in an 
electric arc furnace for the fixation of 
nitrogen by Carlo Rossi, of Legnano, 
Italy, are composed of an alloy of alum- 
inum with barium. This alloy is chosen 
as including a metal whose oxid can 
exist at furnace temperatures without 
acting destructively on nitrogen oxids 
either at or below such temperatures. 


Current Amplified (1,264,813).—For 


amplifying oscillatory currents he- 








No. 1,264,813.—Current Amplifier. 


tween signaling stations, August J. 
Kloneck, of New York City, uses a 
special compound dynamo having 
both series and shunt coils on the 
field, the shunt coils being connected 
in series with the series coils and 
adapted to neutralize each other. 


Storage Battery (1,266,780).—To 
maintain the electrolyte of a storage 
battery at the desired temperature in 
cold weather, Thomas A. Edison, of 
Llewellyn Park, West Orange, N. J., pro- 
vides means for using current from the 
battery to heat the electrolyte, and also 
provides a device controlled by tempera- 
ture variations for regulating the supply 
of current to the heater. The patent 
was assigned to the Edison Storage Bat- 
tery Co., ‘West Orange, N. J. 

Treating Water with Utra-Violet 
Rays (1,266,803).—The R. U. V. Com- 
pany, of New York, is named as as- 
signee of this patent, issued to Victor 
Henri, Andre Helbronner and Max von 
Recklinghausen (all of Paris, France) 
on a method of sterilizing liquids by 
passing the liquid in a thin film close to 





A series of brief comments on 
some of the recently issued elec-' 
trical patents wwhich appear to be 
of particular interest to our read- 
ers, the number after each head- 
ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 











the source of the ultra-violet rays in a 
mercury-vapor tube. 

Making Liquid Zinc (1,266,808).— 
To convert zinc powder into a liquid, 
Sven Huldt, of Stockholm, Sweden, 
heats the powder to the melting point 
of zinc by means of an electric arc in a 
drum-shaped furnace, and rotates the 
furnace so as to subject the powder to a 
rubbing action. 

Multiple Fuse (1,266,095).—Instcad 
of refilling a fuse plug, Louis 
B. Bennett, of Detroit, connects a 
series of fuses between an iriner ring 
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No. 1,266,095.—Multiple Fuse. 


and contacts mounted on the faces of 
an insulating ratchet disk. Then he 
rotates the disk after each burnout to 
shift the connection to another one of 
these contacts. 

Alternating-Current Solenoid (1,- 
266,917).—Both the core and the wind- 
ing are adapted to be simultaneously 
vibrated under the influence of an alter- 
nating current in the solenoid of George 
A. Burnham, of Saugus, Mass. 

Deodorizing Grain (1, 267,204).—An- 
other promising use for ozone is dis- 
closed in this patent, assigned to ‘the 
General Electric Co. by Walther Frick, 
of Hoechst-on-the-Main, Germany. 
Grain which has become wet and musty 
is subjected to the action of a mixture 
of ozone and steam, and is then treated 
with fresh air. 

Cable Construction 
Each core of a multi-conductor strand- 
ed cable is first compressed into a sharp- 
edged bundle and surrounded with in- 
sulation, after which the resulting 
sector-shaped insulated cables are 
wrapped together. The patent was as- 


(1,266,006).— 


signed by Henry W. Fisher (of Hug- 
uenot Park, N. Y.) to the Standard Un- 
derground Cable Co., of Pittsburgh. 


Abommaiae: -Current Motor Wind- 
ing (1,267,232).—William C. Korthals- 
Altes, of Schenectady, N. Y., has as- 
signed to the General Electric Co. this 
patent on a stator winding having an 
even number of coils per pole per phase, 
all coils being wound with a fractional 
pitch. Every alternate coil is wound 
with n turns and the intervening ones 
with 1.73 n turns, the former coils being 
connected in Y between three-phase sup- 
ply conductors while the last named 
coils are connected in delta. 


Microscope Illuminator (1,267,287). 
—An interesting lighting arrangement 
is shown by Alexander Silverman, of 
Pittsburgh, who attaches a ring-shaped 
lamp directly to the objective of a mi- 
croscope and arranges the lamp so that 
it may be pvt ata axially of the ob- 
jective. 

Reversible Dynamo _ (1,265,594).— 
Balanced compensation is claimed by 
Sven R. Bergman, of Nahant, Mass., for 
the dynamo of this patent (assigned to 
the General Electric Co.) which shows 














No. 1,265,594.—Reversible Dynamo. 


two field windings at an angle to each 
other and to the magnetizing axis of the 
armature winding, these field windings 
being in parallel with each other and in 
series with the armature winding. Then 
a resistance is connected across the field 
terminals so that variable portions of it 
will be in the generator circuit in series 
with each of the field windings. 

Electric Glass Furnace (1,267,317). 
—To produce molten glass, John O. Er- 
skine, of Steubenville, Ohio, passes a 
current of electricity between electrodes 
in contact with a bed of glass-producing 
constituents, thus using this bed as the 
sole resistance for generating the re- 
quired heat for the melting. Then raw 
glass-producing materials are supplied 
to the furnace in proportion as the 
molten glass is withdrawn from it. 

Metering Panel (1,265,998).—The 
sectional panelboard of ‘this patent as- 
signed by nay H. Curtis to the C. & 
P. Electric Works, of Springfield, Mass., 
includes blocks grooved for receiving 
meter wires extending through openings 
in the blocks. 
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T. E. Keating Commissioned Lieutenant in Navy—Major 
Charles F. Howe in Charge of Public Utilities at Camp 


H. K. Grontun, of the engineering 
department of H. M. Byllesby & Com- 
pany, Chicago, has entered the United 
States Army and is now located at 
Camp Grant. 


J. R. Paumer, who has had charge of 
the line material sales of the Ohio Brass 
Company, Mansfield, Ohio, for a num- 
ber of years, left Mansfield recently for 
Philadelphia, ‘where he will engage in 
naval airplane production work. 


Grorce W. KNIGHT, supervising engi- 
neer for electrical and other work for 
the Board of Education, Newark, N. J., 
connected with the U. S. Engineering 
Corps, has recently arrived safely in 
France. 


Howett VAN Barco, assistant man- 
ager of the power sales department of 
the Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., 
has become connected with the power 
and lighting division of the Fuel Ad- 
ministration at Washington, D. C. 


Toronto Hypro-Etectrric System in 
its annual report for 1917 devotes sev- 
eral pages to its roll of honor, which 
carries a total of 165 names of em- 
ployees who have engaged in military 
service. In this number are included 
the names of 11 men who have been 
killed in action, 12 wounded or incapaci- 
tated and 4 prisoners of war. 


Etectric Ctus-Jovian Leacup of Chi- 
cago now carries on its roll of honor 
the names of 27 members who have been 
called to the colors. The latest addition 
to the honor roll is the name of Captain 
William P. Bear, ex-chairman of the 
War Activities Committee of the or- 
ganization. Captain Bear is connected 
with the Methods Control Division of 
the Information and Statistical Branch 
at Washington, D. C. 


Henperson K. Knott, general man- 
ager of the Morgan Crucible Company, 
New York, N. Y., has been appointed 
by the United States Fuel Administra- 
tion to manage the field force of engi- 
neers and inspectors, which is at work 
among the power plants of the country, 
carrying out a campaign of instruction 
and inspection designed to bring the use 
of fuel for the production of power to 
the highest possible efficiency and econ- 
omy. The appointment of Mr. Knott 
is a part of the plan, originated by 
David Moffat Myers, advisory fuel en- 
gineer of the Fuel Administration, to 
have each of the 250,000 steam plants in 
the United States visited by a compe- 
tent man who can make suggestions and 
report in connection with the question- 
naire originated by Mr. Myers, working 
with committees from the four great 
engineering societies. This field force 
will be organized by states in order to 
give it gréater force and efficiency. Mr. 
Knott will, at an early date, visit the 
states already organized to study the 
work being done by the men in the field, 
and to speed up the inspection program. 





ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is @ war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

Tue Electrica, Review will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 











E. S. Tattmance, formerly with the 
Northwestern Electric Equipment Com- 
pany, St. Paul, Minn., has been promot- 
ed to the rank of first lieutenant in the 
Engineers and is now stationed at Camp 
Jackson, South Carolina. 


Rosert A. Woop, of Galveston, Texas, 
is now in charge of the Christian Sci- 
ence work at one of the army camps 
in Texas. Before taking up war work, 
Mr. Wood was manager of the Brush 
Electric Company at Galveston. 


AntHony F. Souxup, formerly of the 
testing department of the Common- 
wealth Edison Company, Chicago, but 
now an ensign in the United States 
Navy, is at present stationed at the U. 
S. Naval Academy, Annapolis, Md., 
where he is undergoing a course of 
training prior to active service. 


T. E. Keatinc, manager of the tur- 
bine section of the power sales depart- 
ment of the Westinghouse Electric & 
Manufacturing Company, East Pitts- 
burgh, Pa., was recently commissioned 
a lieutenant, senior grade, United States 
Navy. He has been assigned to the 
United States Navy Steam Engineering 
School at Stevens Institute as instructor 
to the junior engineering officers in 
modern turbine and condenser practice. 


Cuartes F. Howe, consulting engi- 
neer of Macon, Ga., and for many years 
identified with the water power devel- 
opment in Georgia, was recently com- 
missioned a major in charge of the 
public utilities at Camp McClellan, near 
Anniston, Ala. Major Howe was the 
founder of the Central Georgia Power 
Company and was among the first to 
recognize the importance of hydroelec- 
tric power to the industries of the 
South. He was for a number of years 
chief electrician of the company, and 
is now extensively interested in large 
water power developments in Georgia 
and other states. 


Joun A. ANpbREWS, a clerk in the rail- 
way department of the Arkansas Valley 
Railway, Light & Power Company, Pueb- 
lo, Colo., has entered the U. S. War 
Department Forestry Service. 


Max THELEN gecently resigned as 
chairman of the California Railroad 
Commission to become surveyor of con- 
tracts for the War Department at 
Washington, D. C. 


Joun D. Ryan, president of the Mon- 
tana Power Company, Butte, Mont., and 
the Anaconda Copper Company, was re- 
cently appointed director of aircraft 
production for the U. S. Army. 

J. A. Burnett, electrical engineer of 
the Grand Trunk Railway, with head- 
quarters at Montreal, Que., was recently 
appointed technical assistant with the 
British War Mission, Washington, D. C. 

NORTHWESTERN ELeEctric EQUIPMENT 
Company, of St. Paul and Duluth, 
Minn., in the July number of the Buzzer 
publishes its roll of honor, bearing the 
names of 27 employees now engaged in 
various branches of Government service. 

A. P. Benner, of the transformer divi- 
sion of the power sales department of 
the Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., 
has engaged.in Government work, hav- 
ing accepted a position in the electrical 
section, finished materials division of 
the War Industries Board at Wash- 
ington. 

CoMMONWEALTH EpIsoN ComPaANY, 
Chicago, now carries on its roll of honor 
the names of 1040 employees engaged in 
various branches of Government serv- 
ice. This is doubtless one of. the best 
records attained by public utility com- 
panies and is one of which the Edison 
company may well be proud. 

A. W. Leonarp, president of the Pu- 
get Sound Traction, Light & Power 
Company, Seattle, Wash. has been 
placed in charge of the training camp 
activities for the State of Washington. 
Mr. Leonard has been actively identi- 
fied with the Soldiers’ and Sailors’ Club 
of Seattle for some time. His appoint- 
ment was brought about through the 
recommendation of the State Council 
of Defense. 

James E. Mancan, formerly a cable 
helper for the Chicago Telephone Com- 
pany, was among the several members 
of the 149th Field Artillery of the Rain- 
bow division praised for gallantry in 
action “Over There” in a recent letter 
from Colonel Henry Reilly to Gover- 
nor Lowden. He was recommended for 
the American distinguished service cross 
for volunteering to and aiding the 
French in keeping open a telephone line 
running from a forward observation 
station across the open to the rear. This 
happened on two occasions when the 
telephone line was repeatedly cut by an 
intense enemy bombardment of heavy 
caliber shells from both guns and trench 
mortars. 
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A. B. Cole Appointed Assistant Manager Westinghouse 
Publicity—J. G. Wood Becomes President Mid-West Engine 


Wititram A, Macee, formerly mayor 
of Pittsburgh, Pa., has been appointed 
a member of the Public Service Com- 
mission of Pennsylvania. 


G. H. RicHarvson, formerly auditor 
of the Oklahoma Gas & Electric Com- 
pany, Drumright division, has been 
promoted to a position in the Auditing 
Department at Oklahoma City. R. D. 
Beard, formerly of Fort Smith, will 
succeed Mr. Richardson as auditor at 
Drumright. 


O. S. Latr, connected with the West- 
ern Electric Company as department 
manager in various cities of the United 
States for the past 17 years, and for 
the last four years manager of the Los 
Angeles (Cal.) office of the company, 
has resigned to become associated with 
the W. Ross Campbell Company, Los 
Angeles. 


Joun G. Woon, Anderson, Ind., for- 
merly general manager of the Remy 
Electric division of the United Motors 
Corporation, has been apnointed presi- 
dent and general manager of the Mid- 
West Engine Company, a consolidation 
of the Lyons-Atlas Engine Company of 
Indianapolis and the Hill Pump Com- 
pany of Anderson, Ind. The new com- 
pany will specialize in turbine engines 
needed in large quantities by the United 
States Fleet Corporation. 


F. F. EspeENScCHIED, assistant engineer 
for the Hydro-Electric Power Commis- 
sion of Ontario has resigned to become 
connected with the Combustion Engi- 
neering Corporation of New York City. 
Prior to his association with the power 
commission, Mr. Espenschied was gen- 
eral manager of the Interstate Light & 
Power Company, Galena, Ill. having 
formerly been engineer with the West 
Penn Power Company of Connellsville 
and Pittsburgh, Pa. He is a graduate of 
the 1905 class in mechanical engineering 
of Cornell University. 

Georce R. McComs has been appoint- 
ed assistant treasurer of the [Illinois 
Traction System and of its component 
electric light, heat and power companies, 
with headquarters, as heretofore, at 
Champaign, Ill. Mr. McComb takes the 
place made vacant by the death of W. H. 
Carnahan and is succeeded as assistant 
general auditor by Lee L. Campbell. 
Mr. McComb began his utility work 
with the old Consumers’ Heat & Electric 
Company, Bloomington, Ill., and was 
with that company when it was pur- 
chased by the Illinois Traction System 
in 1905. He remained with this company 
until 1909 when he was given a place in 
the general accounting offices of the sys- 
tem at Champaign. He has filled various 
positions with the Illinois Traction Sys- 
tem, working his wavy up to assistant 
general auditor, which position he has 
held several years and now becomes 
assistant treasurer, being the first assist- 
ant to George M. Mattis, vice-president 
and treasurer of the Illinois Traction 
System. 


Riece Rincery has been appointed su- 
perintendent of the Arkansas Valley 
Railway, Light & Power Company at 
Ordway, succeeding H. H. Lyons, who 
has entered the Government service. 

DonaLtp M. Husparp, formerly chief 
chemist for the Prest-O-Lite Company, 
Indianapolis, Ind., has accepted a posi- 
tion with the Ault-Wiborg Company, 
Cincinnati, Ohio, and is in charge of 
the St. Bernard Acid Plant. 

SAMUEL KAHN, vice president and 
general manager of the Western States 
Gas & Electric Company, at Stockton, 
Calif., has been selected one of seven 
electric utility men who are to decide 
upon power priorities as a war measure. 


A. B. Cote has been appointed assist- 
ant manager, Department of Publicity, 
of the Westinghouse Electric & Manu- 
facturing Company, East Pittsburgh, 
Pa., to succeed M. C. Turpin, who has 
accepted a position in the Ordnance De- 
partment at Washington, D. C. Mr. 
Cole will have charge of the editorial 
work, including the preparation of liter- 
ature, and supplying information to the 
press. He began his career as a general 
car-shop laborer for the Grand Rapids, 
Grand Haven & Muskegon Railway, 
Fruitport, Mich., with the idea of ob- 
taining a first-hand working knowledge 
of electric railway operation. In June, 
1909, he was graduated from the School 
of Electrical Engineering, Purdue Uni- 
versity. Lafayette, Ind, where he 
specialized in steam and electric railway 
studies. On July 15, 1909, he entered 
the Engineering Apprenticeship Course 
of the Westinghouse Electric & Manu- 
facturing Company and completed this 
work February 6, 1911. While on the 
course he was engaged, in addition to 
the regular shop testing, on railway 
project work in the general engineering 
division and as a railway sales corre- 
spondent at East Pittsburgh and later in 
the Cincinnati district office. 

In November, 1912, Mr. Cole was 
transferred to the Department of Pub- 
licity to prepare railway publications and 
a year later was placed in charge of 
railway and large power apparatus pub- 
licity. Later he was given charge of 
railway, power, marine and R. D. Nut- 
tall Company publicity, which position 
he held up until the time of his appoint- 
ment as assistant to manager. Mr. Cole 
has recently been co-operating on pub- 
licity matters with the American Electric 
Railway Association War Board at 
Washington, D. C., spending one-half of 
his time in Washington, and the re- 
mainder in East Pittsburgh. 


The Westinghouse company a few 
months ago delegated Mr. Cole to make 
a general freight survey of a large 
number of the electric railways of In- 
diana, Ohio, Michigan, Illinois, Wiscon- 
sin and Iowa to determine what possi- 
bilities existed for a more extensive use 
of transportation facilities for hauling 
freight, relieving the steam road conges- 
tion, and thus helping win the war. 


W. F. Raper, vice president and gen- 
eral manager of the Arkansas Valley 
Railway, Light & Power Company, has 
been elected president of the Pueblo 
(Colo.) Rotary Club. . 


W. A. Harnes has been appointed dis- 
trict representative at Detroit of the 
automobile equipment department of the 
Westinghouse Electric & Manufacturing 
Company. Among the automobile man- 


ufacturers of the Detroit district, Mr. 
Haines is well and favorably known 
through his service for some years as 
assistant district manager of that de- 
partment of the Westinghouse company. 


T. H. Brsper has tendered his resig- 
nation as sales manager of the Lumin- 
ous Unit Company, St. Louis, Mo., ef- 
fective July 1. Mr. Bibber will take 
over the management of the Philadelphia 
and New York territory of the com- 
pany, which embraces New York City 
and State, New Jersey, Pennsylvania, 
Delaware, Maryland and District of 
Columbia, and will establish headquart- 
ers at 1007 Land Title building, Phila- 
delphia, and 30 Church street, New York 
City. He will be assisted by Robert G. 
Kittle, now in charge of the New York 
office. 


Darton L. BarcocK has joined the 
auditing department of the J. G. White 
Management Corporation, New York 
City. After spending several years in 
the service of banking institutions in 
Binghamton, N. Y., and New York 
City, Mr. Babcock entered the public , 
utility field as an accountant. In 1915 
he became connected with A. B. Leach 
& Company, New York City, being 
placed in complete charge of its ac- 
counting and financial routine. In 1916 
he was appointed manager of the Cin- 
cinnati office of W. E. Hutton & Com- 
pany, stock brokers, severing this con- 
nection to join the staff of the J. G. 
White Management Corporation. 


C. A. Hatt has been appointed man- 
ager of the electric light and power de- 
partment of the Eastern Pennsylvania 
Railways Company, Pottsville, Pa., 
which property is operated by the J. G. 
White Management Corporation, New 
York, N. Y. After leaving school in 
1904, Mr. Hall entered the employ of 
the Consolidated Light Company, Hunt- 
ington, W. Va. In 1907 he joined the 
organization of the Ohio Valley Electric 
Railway Company, Huntington, W. Va. 
He became superintendent of the Con- 
onsburg Electric Light, Heat & Power 
Company, Canonsburg, Pa., in 1909, and 
following the purchase of this utility in 
1911 by the West Penn Power Company 
of Pittsburgh, Pa., he was appointed 
local manager of that corporation in 
charge of the Canonsburg territory. Un- 
der Mr. Hgll’s management this prop- 
erty was entirely rebuilt and many .im- 
provements to the service made. e is 
a member of the National Electric Light 
Association and the American Institute 
of Electrical Engineers. 
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Cost Ratio of Utilities Steadily Rising. 
adily rising costs of operation of 
pu utility companies have brought 
al t a situation where expenses now 
b on the average 73.17 per cent of 
gi earnings, compared with 61.26 per 
ce in 1915. This trend, together with 
e great difficulties experienced by some 
of the largest utility enterprises in se- 
’ g funds for the payment of matur- 
in. bonds and notes, constitutes the best 
ar.::ment in favor of increased rates of 
Ss ce. 
» operating ratios as compiled from 
rts made by 316 companies doing an 
a al gross business in excess of $300,- 
or 10, show the following comparisons: 
Per cent. 
61.26 


t three months of 1917 
rst three months of 1918 ....... 
This figure is for 252 companies 
hese ratios show the trend of op- 
r ions of gas, electric and street and 
i ‘urban public utilities, the growing 
costs of operation, leaving a diminishing 
margin of net revenues to meet taxes, 
dividends and other deductions. 

Philip H. Gadsden, chairman of the 
National Committee on Public Utility 
Conditions, in commenting on these fig- 
ur has stated that the ratio for the 
second auarter of 1918 probably rose as 
high as 75 to 76 per cent. 

The combined statements of these com- 
panies may be summarized as follows: 

Three months ended 
March 31. 
918. 


» 1917. 

Total operating rev- 

CRBS xo cbbous es uve $61,734,670 $60,456,333 
Total operating ex- 

PONGED ~ KK aKR TET sess 43,799,663 39,619.302 
Net operating rev- 

CRUG sivd.cuoe vin’ < 17,935,007 20,837,031 
Net revenue from 

auxiliary operations 2,508,086 2,271,199 
Faxes «cvbsteeus sacs 4,637,648 4,267,641 
Non-operating income 1,136,499 956,071 
Gross income . 16.941.947 19,796,660 
Deductions ........ 14,713.512 14.269,320 
Net income 2,228,435 5,527,340 





Texas Power Earnings Show 
Increase. 


The statement of operation of the 
Texas Power & Light Company for May 
shows gross earnings of $221,583, an in- 
crease of $40,361 over April of 1917. Net 
earnings amounted to $149,819 after ex- 
penses and taxes of $149,819 were de- 
dueted. Interest charges totalled $53,942, 
leaving a net income of $17,942. Gross 
e.rnings for the 12 months amounted to 

846.032, compared with $2,388.025 for 

e same months of last year. Net earn- 

gs, after expenses and taxes of $1,807.- 

!. were $1,038,918, which compare with 

029,696 for the twelve months ended 

iy 31. 1917. Net income was $439.892, 

1m which preferred dividends of $248,- 

0 were deducted, leavine a balance of 

11,392, compared with $334,244 for the 

rresponding year. 





Puget Sound Traction Notes to Be 
ffered. 


The firms of Lee, Higginson & Com- 
iny, the Harris Trust & Savings Bank 
1d Estabrook & Company. all of Chi- 
go. are organizing a syndicate to offer 
*\ 2,250,000 Puget Sound Traction, Light 

Power Company 7 per cent three-year 
tes. These are being issued to pro- 
le for the retirement of the entire is- 
ie of $10.057,000 of the company’s 6s, 
“which mature soon, and to reimburse the 
easury of the company for additions 
cently made to the property. 


Bankruptcy Petition Filed Against 
Power Light. 


A petition in bankruptcy has been filed 
\zainst the Power Jight Company, 210 
Fifth avenue, New York. with plant in 
\rlington, N. J.. manufacturer of lamps, 
“te. The comnany has assets of about 
$6,000 and Habilities of. $18,000. 











Kansas City Railways Notes Sold. 


The Kansas City Railways Company 
has sold $7,750,000 three-year 7 per cent 
collateral gold notes, series A, to a syn- 
dicate of Chicago and New York bank- 
ers. The notes are secured by deposit 
with the trustee of $10,134,000 first mort- 
gage, 6 per cent bonds, due in 1944. 





Income of Indiana Utilities. 


Public utilities, including electric and 
gas, lighting and power companies, steam 
railroads, city and interurban electric 
railways, telegraph and telephone and 
radio companies operating within the 
state of Indiana, have reported gross in- 
comes to the internal revenue collector 
aggregating $57,876,564 and net incomes 
aggregating $9,698,377. There are 662 
companies operating in the state which 
are classed as public utilities. A _ total 
of 168 companies reported no net in- 
come and a total deficit of $1,089,869. 


Financial Problem of Public Utility 
Companies. 


Over six months ago when it became 
apparent that increases in rates, being 
granted by the state public service com- 
missions, would in themselves not enable 
public utility companies to continue their 
operations, and after this fact had been 
recognized by the authorities at Wash- 
ington, who appreciated their vital im- 
portance for the prosecution of the war, 
the War Finance Corporation bill was 
drafted to meet this emergency. It now 
develops, after the final passage of the 
act, that the various amendments to the 
bill, as interpreted by the directors of 
the Corporation, render it ineffectual as 
far as meeting an emergency situation is 


concerned. C. B. Wilcox, of the firm of 
Bonbright & Company, in a recent let- 
ter, says: 


‘It is apparent that the continued and 
increasing efficiency, and, consequently, 
the solvency of the public utilities of the 
country, are essential to the prosecution 
of the war. The inability of the utilities 
to meet their maturities and to respond 
by expansion to the unusual industrial 
demands for motive power and trans- 
portation is not due to anything inherent 
in that industry, but is due to two con- 
ditions altogether resulting from the war, 
namely: 

‘“*(a) Increases in all the elements en- 
tering into the costs of operation, includ- 
ing materials, labor and capital, with the 
possibility of further increases which 
may outrun the obtainable increases in 
rates. 

“(b) The Government financial op- 
erations monopolizing to a large extent 
the activities and resources of bankers 
and making large demands upon the in- 
vestment funds of the country. 

“These two conditions are war condi- 
tions, brought about entirely by the war 
and must be considered and treated in 
relation to the war. 

“The assumption by the Government, or 
an agency co-operating with the Govern- 
ment, of the war risks incident to public 
utility operation and finance, assuring 
the banks and the investing public of the 
recognition of the essential character of 
public utilities and the intention of the 
nation to preserve both their efficiency 
and their solvency, should. by re-estab- 
lishine confidence in sound public utility 
securities, open the investment funds of 
the country to much of the necessary 
public utility financing. The President 
has said that ‘it is essential that these 
utilities should be maintained at their 
maximum efficiency and that everything 
reasonably possible should be done with 
that end in view.’ The bankruptcy of 
public utilities, otherwise solvent, but 
unable through conditions solely result- 
ing from the war to finance their ma- 
turities and maintain their efficiency, 
would be a national disaster. hecause it 
would serioustv impair the abilitv of the 
country to prosecute the war. Of course, 
increases in public utility rates for serv- 
ice commensurate to the increased costs 
of operation are necessary 9s an _ in- 
cident to any solution of the present 
conditions." 
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Western States Gas Financing. 

The Western States Gas & Electric 
Company has applied to the California 
Railroad Commission for authority to 
create an issue of $1,500,000 five-year 6% 
per cent collateral notes, of which $690,- 
000 are to be sold at not less than 94. 


Louisville Gas & Electric Bonds 


Issued. 
Harris, Forbes & Co., the Guaranty 
Trust Company, and E. H. Rollins & 


Sons are offering at 98 and interest, to 
yield 7% per cent, an issue of $10,500,000 
of Louisville Gas & Electric Company’s 
first and refunding mortgage five-year 7 
per cent bonds, due June 1, 1923. The 
bonds are a first lien on more than 75 
per cent of the property of the company, 
being subject only to $3,119,000 Louisville 
Lighting Company’s first 5 per cent 
bonds, which are a first mortgage on 
the property owned by the company. The 
Louisville Gas & Electric Company is 
managed by H. M. Byllesby & Company. 
The company’s net earnings are more 
than one and three-quarter times the 
a interest charges on the mortgage 
onds. 





People’s Power Company Granted In- 
creased Rates. 


Efficient methods of operating a public 
utility property are to be recognized in 
determining a fair return to the stockhold- 
ers, according to the principle laid down 
in an order by the Illinois Public Utility 
Commission granting rate increases to the 
People’s Power Company, an important 
subsidiary of the United Light & Rail- 
way Company, which has just become 
effective. “Superior character of the 
service given, remarkably reasonable op- 
erating expense and very low fixed 
charges,” are cited as reasons for grant- 
ing the increase and the company is held 
up as an example in its methods of meet- 
ing war conditions, having been successful 
in “reducing costs of nearly every opera- 
tion where the causes were not beyond its 
control.’”’ 





Dividends. 


Western Power Corporation of New 
York has declared the regular quarterly 
dividend of 1 per cent on preferred stock, 
payable July 15 to stock of record 
June 29. 





Massachusetts Lighting Company has 
declared the regular quarterly dividend 
of $150 on preferred stock. payable July 
15 to stock of record June 25. 


Consolidated Traction Company of New 
Jersey has declared the regular semi- 
annual dividend of 2 per cent, payable 
July 15 to stock of record June 29. 


Illinois Northern Utilities has _ de- 
clared the regular quarterly dividend of 
1% per cent, pavable August 1 to stock 
of record July 20. 





Central Illinois Public Service Corpora- 
tion has declared the regular quarterly 
dividend of $1.50 on preferred stock, pay- 
able July 15 to stock of record June 29. 


Western Power Company has declared 
a quarterly dividend of $1.25, payable 
July 15 to stock of record June 29. 





United Railways & Electric Company 
has declared the regular quarterly div- 
idend. of 1 per cent gon common stock, 
payable July 15 to stock of record 
June 29. " 


Northern States Power Company has 
declared the regular quarterly dividend 
of 1% per cent on preferred stock, pay- 
able July 20 to stock of record June 29. 


El Paso Electric Company has declared 
its regular semi-annual dividend of $3 a 
rare, nayable July 8 to stock of record 

une 26. 


Colorado Power Company has declared 
a qauarterlv dividend of % per cent, nay- 
able July 15 to stock of record June 29. 
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Earnings. 
MIDDLE WEST UTILITIES COMPANY. 
Combined earnings of subsidiary com- 


panies for the fiscal year ended April 30, 
compared with the previous year: 


1918. 1917. 
$12,157,121 $9,620,216 
8,562,689 6,117,460 


Gross earnings .....-- 
Operating expenses, in- 


cluding taxes 


y i 
oe $ 3,594,432 $3,502,756 


Rentals on leased prop- 222,909 





from 


erty 

Proportion of net earn- 
ings accruing to 
Middle West Utilities 
Company from con- 
struction and operat- 
ing companies, not 
previously reported. 


76,574 w.eeeeees 


$ 3,448,097 $3,502,756 
$ 1,715,189 $1,485,756 





Total 
Fixed charges to out- 
side holders 
Amortization of dis- 


count on securities. 77,166 294,829 
outside : 
a — g0006esene 389,971 205,940 


Total earnings owe. 
i to Mi e es bs x 
Utilities Company.$ 1,265,769 $1,479,674 


PACIFIC POWER & LIGHT ae 

ific Power & Light Company for 
os nah of May reported surplus after 
charges of $27,725, compared with 330,- 
584 for May, 1917, a decrease of $2,859, 
and not a deficit. 


KANSAS GAS & ELECTRIC COMPANY. 

In statement of earnings of Kansas 
Gas & Electric Company, subsidiary of 
American Power & Light Company, sur- 
plus after charges for the twelve months 
ending May 31 is $225,790, compared with 
$313,551 for the corresponding period of 
1917, which represents a decrease of 
$87,761, and not a deficit as erroneously 


reported. 
COLUMBIA GAS & ELECTRIC COM- 
PANY. 


The Columbia Gas & Electric Com- 


any statement for May follows: 

Gross @CAINMINGB ....--eeecveceees $ oTt.478 

Net operating earnings .....---+- Hg ty 

Surplus secaaabecwacssetsn hr Phe 244, 
For 5 months— 

Gross earnming® ....-.+++-+e+eee 95,516.28) 

Net operating earnings ....---- tH 


Surplus 
REPUBLIC RAILWAY & LIGHT COM- 
PANY. 


1918. Lei ioas 
ay BB scccvccuet $ 469,142 $ 371,7 
Net after taxes ..... 130,377 114,454 
Surplus after charges 36,528 37,984 
12 months’ gross .... yt : peo ghhd 
y r*taxes ..... 1,618,32: ¥ 
Net after’ taxes ery oes ee 


Surplus after charges 


WESTERN STATES GAS & ELECTRIC. 
-—Gross an 


1918. 1917. 
May i Bo ia ie $ 130,669 $ 110,311 
i2 months 1,494,523 1,295,225 


——Net earnings—, 


1918. 1917, 
pe. are ee $ 56,236 $ 48,55 
iF onthe RayTs' 655,625 613,230 


TEXAS POWER & LIGHT COMPANY. 
-—Gross — 


1918. 917. 
$ 221,583 $ 181,222 


May .. sc ueasceee tee : 
12 Nnonthe oem eee 2,846,032 °2,388,025 
—Net earnings—, 

918. a 

Sie... colcakeenuseeuee $ 71,764 64,782 
if monthe twakuveoane 1,038,918 1,029,696 


UTAH POWER & LIGHT COMPANY. 
-—Gross earnings—, 


1918. 1917. 
De lc acccdvacnveeens $ 443,413 $ 405,845 
1? months eévcewces Gee 4,676,500 
-—Net earnines——, 

1918. 1917. 
Se... viatesnceseue $ 233,003 $ 213,303 
19 months ..ceccessne 2,791,426 2.441.316 


REPUBLIC RAILWAY & LIGHT COM- 
PANY. 
-—Gross earnings—, 
9 1917 


$ 469,142 $ 371,745 


, Ae err Sr 
12 months ........... 5,394,109 4,228,747 
r-—Net earnines—, 

1918. 1917. 
| Server trees $ 130,377 $ 114,454 
TE MRORTND oc ccccccees 1,618,323 1,605,524 


ELECTRICAL REVIEW 





SOUTHWESTERN POWER & LIGHT 
COMPANY. 


(Subsidiaries. ) 


ross earnings—, 
918 1917 





1918. ‘ 
ee ae $ 399,995 $ 344,399 
4,996,006 4,396,366 
r— Net earnings—, 
1918. 1917. 
DE bvetatnes céeuisl $ 141,895 146,100 
a GE descesecéae 2,048,985 2,077,129 
CHICAGO TELEPHONE COMPANY. 
For May— 1918. 1917. 
Stations in service .. 604,444 578,443 
Gross operating rev- 
GOD. és cniwhiscnus $1,831,250 $1,811,961 
Net operating rev- 
PRP es 414,169 422,668 
Uncollectable operat- 
ing revenue and 
oo rere Se 131,612 117,153 
Operating income .. 282,557 305,515 
Increase in fixed capital 509,709 695,051 





FORT WAYNE ttt & LIGHT COM- 


-—Gross earnings—, 
1918 1 


DET sas chiesesccevas 3 


12 months 1,171,156 


94,708 $ 


1917. 
68,814 
890,042 


-——Net earnings—, 
18 1917 


May 


567,813 


1918. 917. 
eves $ 40,103 $ 36,298 


518,865 


HYDRAULIC POWER OF NIAGARA 
FALLS. 


For the year ended December 31— 
1917 


‘. 
Gross operating earn- 
ings 


Total net income - 1,178,314 
Interest on $3,500.000 

lst and refund. 5s. 175,000 
Balance available for 

refunding and im- 

provement 5s ..... 1,003,314 
Interest on $4,500,000 

refunding and im- 

provement 5s ..... 225,000 
DL: scaighenwenads 778,314 
Depreciation ........ 151,000 
Pension and other re- 

serve funds ....... 52,097 


1916. 


eetegnsses en oy $1,457,610 $1,207,366 


1,036,750 
175,000 


861,750 


225,000 
636,750 
100.000 


5,989 
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INTERBOROUGH RAPID TRANSIT 
COMPANY 


a . 


-—Gross earnings—, 

918. 1917. 
Canes seesckees nas $3,524,452 $3,511,496 
atescheeene 37,208,118 36,608,909 
c—Net earnings—. 

1918. 1917. 
otenendecocageves $1,521,970 $1,798,857 
greschoesne 16,295,094 18,837,699 





LAKE SHORE ELECTRIC RAILWAY 
SYSTEM. 


-—Gross earnings—, 
1917 


1918. ‘ 
BE wate intswedecada $ 162,982 $ 138,104 
CT don ceansvacs 610,640 618,395 
-——Net earnings. 

1918. 1917. 
DEE. ssnetéeudisneces $ 44,372 $ 44.550 
SOUS. acc heceesres 143,809 151,339 





AMERICAN POWER & LIGHT COM- 
PANY. 


(Subsidiaries.) ; 
ross earnings—, 
918. 1917. 
‘pet eatnnndéeed $1,019,926 $ 860,696 
jrkeenekewn 12,089,859 10,756,012 
-—Net earnings—, 
1918 1 


918. 917. 
ecndereredenee den $ 391,953 $ 344,732 
sane obene 4,946,075 4,714,924 


NIAGARA, LOCKPORT & ONTARIO 
POWER COMPANY. 


Income statement compiled from officia! 
figures on the basis of present capitaliza- 
tion, assuming that the $1,300,000 two- 
year 6 per cent notes, dated February 1, 
1918, were all outstanding for the full pe- 
riod of both years and eliminating the 
interest on unfunded indebtedness and 
the interest on $546,000 Salmon River 
Power Company three-year 6 per cent 
notes which matured on February 1, 1918, 
for the month of May and five months 
ending May 31, is as follows: 


1918. 1917. 
[<a $ 267,283 $ 201,686 
Net after taxes ..... 106,058 “ 
Surplus after charges 62,637 44,481 
5 months’ gross ..... 1,246,238 941,890 
Net after taxes ..... 447,557 387,176 
Surplus after charges 230,520 171,572 








WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 






Div. rate. Bid. Bid. 

Public Utilities— Percent. June 25. July 2. 
Adirondack Electric Power of Glens Falis, common......... eas 6 15 15 
Adirondack Electric Power of Glens Falls, preferred........ al 6 71% 7 
American Gas & Electric of New York, common......... » .10-+-extra 88 88 
American Gas & Electric of New York, preferred............ an 6 40 40 
American Light & Traction of New York, common......... wee Me 185 191 
American Light & Traction of New York, preferred........ én 6 94 - 94 
American Power & Light of New York, common............. ry 4 39 39 
American Power & Light of New York, preferred............ » 6 66 66 
American Public Utilities of Grand Rapids, common......... . xe ah 
American Public Utilities of Grand Rapids, preferred........ oe 6 ae 
American Telephone & Telegraph of New York ............., 2s we 95 7 
American Water Works & Elec. of New York, common......, — aa 4% % 
American Water Works & Elec. of New York, particip...... nite 1 12 11% 
American Water Works & Elec. of New York, first preferred... .. 56 55 
BERRA POWGE, GOURGs 080s b6 cece cctiicccasiceescoces Fae 3 3 
REUGRNERERE “POWGE, BPODRTIGG se 6 doin bode bide cedie' Cees ovcsecs ée 24 21 
Cities Sorvice of New York, COMMON. ...........ccccccccscees +extra 210 208 
Cities Service of New York, preferred. ...........ccccccccssece 6 74% 74% 
Commonwealth Edison of Chicago .........ccccccccccccccces ithe 8 100 100 
Comm. Power, Railway & Light of Jackson, common......., et 20 21 
Comm. Power, Railway & Light of Jackson, preferred...... és 6 44 43 
Federal Light & Traction of New York, common............ ore 7 7 
Federal Light & Traction of New York, preferred........... neh 9 35 44 
Illinois Northern Utilities of Dixon ................0ceeeeeee ms 6 
Middle West Utilities of Chicago, common................... 2+-extra 10 10 
Middle West Utilities of Chicago, preferred..................4.4. 6 i 
Northern States Power of Chicago, common................-..4. we 40 40 
Northern States Power of Chicago, preferred................ ex.div.7 82 82 
Pacific Gas & Electric of San Francisco, common.............. aa 33 37 
Pacific Gas & Electric of San Francisco, preferred......... 6 79 79 
Public Service of Northern Illinois, Chicago, common...... 7 71% 71% 
Public Service of Northern Illinos, Chicago, preferred..... 6 82 2 
Republic Railway & Light of Youngstown, common...... 5 4 18% 18% 
Republic Railway & Light of Youngstown, preferred... ° 6 58 57 
Standard Gas & Electric of Chicago, common............ ay 4 4 
Standard Gas & Electric of Chicago, preferred................. 6 22 0 
Tennessee Railway, Light & Power of Chattanooga, common.... .. 3 2%xD 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 12 4 
United Light & Railways of Grand Rapids, common......... éee 4 29 29 
United Light & Railways of Grand Rapids, preferred........ eee 6 61 61 
Western wer of San Francisco, common.................+, oo’ — te 11 12 
Western Power of San Francisco, preferred..................6. 6 48 48 
Western Union Telegraph of New York .................--c00 extra 90% 87% 

Industrials— 
Electric Storage of Philadelphia, common .................. bcd 51% 51% 
General Electric of Schenectady ........0...cccecececcccsees nae 8 149 y 
Westinghouse Electric & Mfg. of Pittsburgh, common....... +extra 44 44 
Westinghouse Electric & Mfg. of Pittsburgh, preferred...... ees 7 64 63 


*Last sale. 








